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Reports  63S  and  63G  comprise  the  third  set  of  reports 
for  the  79-80  progr&a  year.  Participants  in  tests 
which  involve  strength  properties  of  paper  will  receive 
only  the  S report;  those  in  tests  which  measure  other 
properties  will  receive  only  the  G report.  ( 

Notes  and  comments  to  individual  laboratories  and  "Best 
Values"  applicable  to  a particular  method  are  given 
following  Table  1 for  each  method.  See  page  1 of  this 
report  for  an  explanation  of  "Best  Values®.  Please  do 
not  confuse  these  Best  Values  with  provisional  values 
included  with  the  samples  to  detect  serious  discrepancies 
at  the  time  of  test. 


If  there  are  any  questions  on  the  notes,  the  analyses, 
or  the  reports  in  general,  contact  Robert  G.  Powell  or 
Jeffrey  Morlick  on  301/921-2946. 
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TAPPI-NBS  COLLABORATIVE  REFERENCE  PROGRAM 


BACKGROUND  AND  PURPOSE 

In  1969,  the  National  Bureau  of  Standards  and  the  Technical  Association  of  the  Pulp  and 
Paper  Industry  established  a collaborative  reference  program  to  provide  a participating 
laboratory  with  a means  to  check  periodically  the  level  and  uniformity  of  its  testing  in 
comparison  with  that  of  other  laboratories. 

The  interchange  of  paper  and  board  products  and  of  the  raw  materials  for  these  products 
requires  agreement  among  raw  material  suppliers,  paper  and  board  producers,  converters, 
distributors,  retailers,  commercial  testing  laboratories,  user  organizations  and  the 
ultimate  consumer  as  to  the  meaning  of  test  results,  an  agreement  that  cannot  be  achieved 
without  accurate  and  precise  testing.  This  program  is  designed  to  help  assure  agreement. 

HOW  THE  PROGRAM  WORKS 

Participants  Select  the  Tests  in  which  they  wish  to  participate.  This  choice  is  made  on 
joining  the  program,  but  additional  tests  may  be  added  at  any  time.  Also  new  participants 
may  enter  the  program  at  any  time. 

Test  Samples  are  Distributed  Bimonthly;  i.e.  every  2 months. 

Provisional  Values  are  Provided  with  the  Samples  for  one  or  both  of  the  test  levels,  depend 
ing  on  method.  The  provisional  values  permit  serious  discrepancies  to  be  detected  without 
delay.  (It  is  left  to  the  discretion  of  the  laboratory  supervisor  as  to  whether  these 
values  should  be  known  to  the  operator.) 

Each  Participant  Tests  the  Samples,  following  instructions  provided  for  each  test  method. 
The  full  check  on  a single  instrument  should  normally  take  no  more  than  30  minutes.  The 
test  results  are  then  sent  to  NBS  for  analysis.  The  participant  is  also  asked  to  report 
other  information  relevant  to  an  accurate  analysis,  such  as  test  conditions  and  the  instru- 
ments used. 

Industry  Means,  Best  Values  and  Other  Statistics  are  developed  from  the  data  by  NBS.  The 
best  values  are  estimates  based  on  a careful  examination  of  all  data,  both  current  and  past 
with  special  attention  to  results  obtained  by  the  National  Bureau  of  Standards  and  other 
recognized  reference  laboratories  in  this  and  other  countries. 

A Quick  Report  is  Prepared  for  each  participating  laboratory  reporting  data  on  time.  This 
report  shows  the  industry  mean  values,  and  the  deviations  of  the  laboratory's  results  from 
these  values  for  each  test  method. 

A Longer  Summary  Report,  Showing  the  Data  from  all  Participants,  is  also  prepared.  In 
the  summary  report,  of  which  this  report  is  an  example,  each  laboratory  is  identified  by 
a code  number  30  that  the  information  Is  maintained  on  a confidential  basis.  However, 
instruments  are  identified  by  type  so  participants  can  compare  their  results  with 
those  obtained  on  similar  instruments  of  different  manufacture.  This  report  includes 
test  averages,  best  values  and  standard  deviations  for  individual  participants  and  for 
the  group  as  a whole.  A participant  should  be  able  to  readily  determine  the  level  and 
variability  of  his  results  In  comparison  with  those  of  the  other  laboratories. 

Repeatability  and  Reproducibility  Statements  such  as  Contained  in  ASTM,  TAPP I and  ISO 
Standards  are  included  at  the  end  of  the  report . Participants  can  check  their  perfor- 
mance level  against  the  precision  statement  given  In  the  test  method  or  specification. 
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10-1 

Bursting 

Strength  - Up 

to 

45 

psi 

10-2 

Bursting 

Strength  - Up 

to 

45 

psi. 

11-1 

Bursting 

Strength  - Up 

to 

100 

psi 

15- 1  Tearing  Strength  - Printing  Papers 

16- 1  Tearing  Strength  • Packaging  Papers 

19- 1  Tensile  Breaking  Strength  - Packaging  Papers 

20- 1  Tensile  Breaking  Strength  - Printing  Papers, 

20-2  Tensile  Breaking  Strength  - Printing  Papers, 

25-1  Tensile  Energy  Absorption  - Packaging  Papers 

Tensile  Energy  Absorption  - Printing  Papers 
Elongation  to  Break  - Packaging  Papers 
Elongation  to  Break  - Printing  Papers 
30-1  Folding  Endurance,  MIT  type 

30-2  Folding  Endurance,  MIT  type,  log  (base  10) 
Stiffness,  Gurley 
Stiffness,  Taber 
Surface  Pick  Strength,  IGT 
Surface  Pick  Strength,  Wax 
Concora  ( Flat  Crush  ) 

Ping  Crush 


26-1 

26-1 

29-1 


35- 1 

36- 1 

49- 1 

50- 1 
91-1 
96-1 


Summary 


CUE 

pendulum 


Analyses  In  The  G Report 


40-1  Air  Resistance,  Gurley  Oil  type 

40- 2  Air  Resistance,  Sheffield  type 

41- 1  Air  Resistance,  Gurley  Mercury  type 

44- 1  Smoothness,  Parker  Printsurf 

45- 1  Smoothness,  Sheffield  type 
45-2  Smoothness,  3ekk  type 
47-1  Smoothness,  Bendtaen  type 
53-1  Moisture 

56-1  SAN  Ink  Absorption 

60-1  6pacity,  White  (89%)  Backing,  Fine  Papers 

60- 2  Opacity,  Paper  Backing,  Elrepho  type.  Fine  Papers 

61- 1  Opacity,  White  (89%)  Backing,  News  Paper 
65-1  Blue  Reflectance  (Brightness),  Directional 
65-2  Blue  Reflectance,  Diffuse,  Elrepho  (Gloss  Trap) 
65-3  Blue  Reflectance,  Diffuse,  Elrepho  (No  Gloss  Trap) 

75- 1  Specular  Gloss,  75  degree.  High  Range 

76- 1  Specular  Gloss,  75  degree.  Low  Range 
90-1  Thickness  (Caliper) 

95-1  Grammage  (Basis  Weight) 
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TABLE  OF  CONVERSION  FACTORS  TO  METRIC  (SI)  UNITS 


Physical  To  Convert 


Quantity 

From 

To 

Bursting  strength 

psi 

kPa 

kg/ cm2 

kPa 

bar 

kPa 

Tearing  strength 

S 

mN 

Tensile  strength 

lb/ in. 

kN/m 

lb/0.5  in. 

kN/m 

lb/15  mm 

kN/m 

kg/15  mm 

kN/m 

kg/25  mm 

kN/m 

kg/mm 

kN/m 

Tensile  energy  absorption 

ft-lb/ft2 

J/m2 

in.-lb/in. 2 

J/m2 

kg-m/m2 

J/m2 

Bending  stiffness 

g.  cm 

yN*m 

Flat-crush  strength  (Concora) 

lb 

N 

Ring-crush  (TAPPI) 

lb 

N 

(ISO) 

lb/6.00  in. 

kN/ra 

Thickness 

mil 

ym 

Multiply 
bY 

6.895 

98.07 

100.00 

9.807 

.1751 

.3502 

.2965 

.6538 

.3923 

9.807 

14.59 

175.1 

9.807 

98.07 

4.448 

4.448 

0.0292 

25.40 
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KEY  TO  TABLES  AND  GRAPHS 


MEAN  - 


GRAND  MEAN  * 
(GR.  MEAN) 


SD  OF  MEANS  - 
( SD  MEANS  ) 

DEV  - 

N.  DEV  - 


SDR  - 


AVERAGE  SDR  - 


R.  SDR  - 


VAP  - 
F - 


a - 


X - 


M - 
3 - 


Beat  values  - 


COORDINATES  - 


95*  ELLIPSE  - 


The  average  of  Individual  TEST  DETERMINATIONS.  The  number  of  TEST  DETERMINATIONS  In 
the  mean  la  given  in  the  upper  right  corner  of  the  firat  table  (TEST  D. ) and  again  at 
the  bottom  of  thia  table. 

The  average  of  the  individual  laboratory  MEANS,  excluding  laboratoriea  flagged  (see 
column  F)  with  an  X,  *,  or  ».  The  GRAND  MEAN  ia  given  in  DS  customary  units  and, 
■here  applicable,  in  SI  metric  units. 

The  standard  deviation  of  the  laboratory  MEANS  about  the  GRAND  MEAN;  an  index  of  the 
among-laboratory  precision. 

The  deviation  or  difference  of  the  laboratory  MEAN  from  the  GRAND  MEAN. 

The  normal  deviate  or  ratio  of  the  DEV  to  the  SD  OF  MEANS;  an  indication  of  the  de- 
gree of  divergence  of  the  laboratory  MEAN  from  the  GRAND  MEAN.  A N.  DEV  of  more  than 
2 or  leas  than  -2  may  indicate  that  the  participant  is  not  following  the  procedure 
considered  standard  for  this  analysis. 


The  standard  deviation  of  repeated  measurements;  that  is,  of  Individual  test  deter- 
minations about  their  MEAN. 

The  average  of  the  individual  laboratory  SDR's;  an  index  of  the  withi n-laboratory 
precision  of  repeated  measurements. 

The  relative  standard  deviation  of  repeated  measurements;  that  is.  the  ratio  of  the 
SDR  to  the  AVERAGE  SDR:  an  indication  of  the  ability  of  a participant  to  repeat  his 
or  her  measurements  relative  to  the  average  ability.  The  greater  the  number  of  TEST 
DETERMINATIONS  the  closer  the  R.  SDR  should  be  to  unity.  If  R.  SDR  is  outside  the 
limits  given  below,  the  participant  may  not  be  following  the  procedure  considered 
standard  for  this  analysis: 


No.  of  test 
Determinations 


Lower  limit 
for  S.  SDR 


Upper  limit 
for  R.  SDR 


3 

4 

5 
9 

10 

15 

20 

25 


0.09 

0.18 

0.26 

0.40 

0.46 

0.56 

0.61 

C.65 


2.58 
2.25 
2.06 
1.77 
1.67 
1.53 
1 . 45 
1 .39 


Code  for  instrument  type  or  variation  in  condition,  see  second  table. 
Flag,  with  following  meaning: 


Included  in  grand  mean  and  inside  95*  error  ellipse. 

Included  in  grand  means  but  plotted  point  falls  outside  of  the  95*  error  ellipse. 

The  participant  should  take  this  as  a warning  to  reexamine  his  or  her  testing  proce- 
dure. 

Excluded  because  plotted  point  would  fall  outside  of  the  99*  error  ellipse,  (see  page 
2 for  explanation  of  Graph). 

Excluded  because  data  were  not  understood  or  because  of  a non-coded  variation  report- 
ed by  the  laboratory.  (See  the  notes  following  Table  1 for  each  method). 

Excluded  from  grand  means  because  VAP  was  non-standard  for  the  analysis. 

Excluded  because  data  for  one  sample  are  aliasing. 

Included  in  grand  mean  but  only  after  omission  of  one  or  more  ’wild1  values;  that  is 
teat  determinations  more  than  3 times  AVERAGE  SDR  from  the  laboratory's  MEAN.  Not 
more  than  20*  of  the  test  determination  may  be  excluded  in  this  manner  without  rejec- 
ting the  laboratory. 


Given  at  the  end  of  Table  1 for  each  method  for  which  sufficient  information  is 
available.  These  beet  values  are  estimates  based  on  a careful  examination  of  all  da- 
ta, both  current  and  past,  with  special  attention  to  results  obtained  by  the  National 
Bureau  of  Standards  and  other  recognized  reference  laboratories  in  this  and  other 
countries.  All  participants  using  equipment  that  is  standard  for  the  analysis  should 
be  able  to  achieve  results  within  the  plus-minus  ( */- ) limits,  when  these  are  shown 
along  with  the  beet  values. 

Distances  along  major  and  minor  axes  of  error  ellipse.  If  special  additive  or  con- 
current model  of  the  measuring  process  applies  to  this  method,  the  distance  along  the 
minor  axis  represents  the  random  error  within  a laboratory  while  that  along  the  major 
axis  also  includes  a systematic  laboratory  component  of  error. 

Lengths  of  the  major  and  minor  axes  of  the  ellipse  and  the  angle  that  the  major  axis 
makes  with  the  horizontal  axis. 


AVG  R.  SDR 


Average  of  the  P.  SDR  for  the  two  samples;  an  indication  of  the  laboratory's  preci- 
sion of  repeated  measurements. 


1 


G rs  ph 


SUM MART  - 

(At  and  of  report ) 
RE PL  CSP  - 

REPL  TAPPI  - 

REPEAT  - 
REPROD  - 


For  each  Laboratory  the  MEAN  for  tha  second  sample  is  plotted  against  the  MEAN  for 
the  first  sample,  with  each  point  representing  a laboratory.  The  horizontal  and  ver- 
tical lines  are  the  GRAND  MEANS.  The  dashed  line  is  drawn  at  45  degrees.  The  solid 
sloping  line,  which  may  or  may  not  lie  close  to  the  45  degree  line,  is  Jilong  the  ma- 
jor axis  of  the  error  ellipse.  The  ellipse  is  drawn  so  that,  on  the  average,  it  will 
include  95%  of  the  points  representing  the  laboratories. 

Plotted  symbols  are  as  explained  above  (under  F ),  except  that  an  's'  is  plotted  as  an 
•fl1.  A participant  whose  plotted  point  falls  outside  of  the  ellipse  should  carefully 
reexamine  the  testing  procedure  he  or  she  is  following. 

The  graph  is  plotted  with  an  ellipse  when  there  are  20  or  more  laboratories  in  the 
analysis.  When  there  are  10  through  19  laboratories  in  the  analysis,  the  graph  is 
plotted  but  tha  ellipse  is  omitted.  When  there  are  fewer  than  10  laboratories  re- 
tained in  the  analysis,  the  graph  is  not  plotted. 

The  International  System  of  Units  (SI)  is  used  on  the  plots  wherever  possible  to  aid 
participants  in  familiarizing  themselves  with  SI.  Grand  means  in  SI  units  are  given 
at  the  top  of  the  plot,  and  supplementary  scales  in  SI  units  are  drawn  along  the  axes 
allowing  the  reader  to  compare  means  and  variability  in  common  units  and  SI  units  fer 

the  same  data. 

In  addition  to  several  quantities  already  defined  above,  the  summary  shows  the  fol- 
lowing values  for  each  test  method: 

The  number  of  replicate  test  determinations  used  in  this  Collaborative  Reference  Pro- 
gram. 

The  number  of  replicate  test  determinations  in  a test  result  required  by  the  applica- 
ble TAPPI  Official  Test  Method  or  assumed  here  if  there  is  no  TAPPI  Official  Test 
Method.  This  quantity  is  needed  in  the  computation  of  TAPPI  repeatability  and  repro- 
ducibility from  the  SD  OF  MEANS  and  the  AVERAGE  SDR.  See  TAPPI  Official  Test  Meth- 
od T1206  for  definitions  and  computations. 

TAPPI  repeatability;  a measure  of  the  within-laboratory  precision  of  a test  result. 

TAPPI  reproducibility;  a measure  of  the  between-laboratory  precision  of  a test  re- 
sult. 
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9 E PART  NO.  63S  TAPPI  COLLABORATI VE  REFERENCE  PROGRAM  JANUARY  198C 

ANALYSIS  HO- 1 TAEIE  t 
BURSTING  STRENGTB,  FSI 

TAFFI  OFFICIAL  TEST  METB0E  1403  OS-76,  PERKINS  MOSEL  C 


SAMPLE 

ENVELOPE 

SAMPLE 

PRINTING 

TEST 

Co 

• 15 

LAB 

AS7 

89  GRAMS 

PER  SQUARE  METER 

B06 

91  GRAMS 

PER  SQUARE  METER 

CODE 

MEAN 

DEY 

N.  DEV 

SDR 

R.  SON 

MEAN 

DEV 

N.EEV 

SDR 

Ro  SDR 

VAR 

F 

LAE 

LI  21 

29.  e 

-2,0 

-.79 

3.0 

1.43 

32.8 

.4 

. 16 

1.9 

1.22 

IOC 

0 

L 121 

LI  34 

36o  1 

4.3 

1.70 

2.2 

1.  OS 

34.5 

2.0 

.88 

1.6 

1.06 

IOC 

0 

L 134 

LI  SO 

32o  5 

.7 

.29 

1.9 

.92 

34,  3 

1.8 

,81 

1.9 

1.24 

IOC 

0 

L ISC 

LI  53 

35o  7 

4,0 

1.  57 

2,5 

1.  17 

36.  1 

3.6 

1.61 

1.4 

.92 

IOC 

0 

L 153 

Li  se 

33.  9 

2,  1 

.83 

3,0 

1.41 

35.  0 

2.5 

1.  12 

1.6 

1.03 

IOC 

8 

L 158 

LI  67 

30o6 

-1.2 

-.47 

. 8 

.39 

30.1 

-2.3 

•1.03 

.9 

.61 

IOC 

0 

L 167 

LI  63 

32o  5 

.7 

• <e 

1.5 

.72 

32.7 

• 3 

• 12 

1.4 

.88 

IOC 

0 

nes 

LI  9 1 

31.3 

-.5 

-.  18 

3.0 

1.42 

32,  1 

-.4 

-.18 

2.0 

1.29 

IOC 

0 

L 19  1 

L2  07 

32,  1 

o ^ 

• 14 

2.3 

1.  09 

33.  9 

US 

.65 

1.8 

1.  13 

IOC 

0 

L 207 

12  1 2 

31,6 

•©  2 

ca 

3.2 

1.  50 

32.  1 

-.4 

-.16 

1.7 

1.07 

IOC 

0 

L 2 1 2 

L2  23A 

35,  1 

3.3 

1.32 

2.3 

1.  10 

34.2 

1.7 

.77 

1.5 

,99 

IOC 

o 

L223A 

L225 

33,  0 

1.2 

,49 

1.5 

.69 

33.4 

o 9 

.41 

1.6 

1.04 

IOC 

0 

L225 

L2  37A 

32,  2 

.4 

. 17 

2.0 

.97 

30.  9 

-1.6 

-.71 

1.  1 

.68 

IOC 

0 

L 237  A 

L2  37B 

30o0 

-1,8 

-.70 

1.3 

.60 

30.3 

-2.  1 

-.95 

1.0 

.63 

IOC 

e 

L 2 37  3 

L2  43 

32,  0 

,2 

• C9 

1.  3 

,87 

31.3 

-1.2 

-.53 

1.6 

1.05 

IOC 

0 

L 24  3 

12  49 

30,6 

-1,2 

-.47 

2.3 

1.  03 

31.3 

-1.  1 

-.50 

1.6 

1.03 

IOC 

o 

L 249 

L261 

33,2 

1.  4 

.57 

2.4 

l.  15 

33.9 

1.4 

.62 

1.5 

.97 

IOC 

0 

L 26  1 

L2  64 

31,  1 

-.7 

-.28 

1.9 

.51 

33.  1 

.6 

.26 

1.6 

1.04 

ICC 

0 

L 264 

L2  6 8 

31,  8 

• 1 

. C3 

2.2 

1.07 

32.  6 

• 1 

. 06 

1.7 

1.  12 

IOC 

0 

L 26  8 

L2  79 

27,  2 

-4, 6 

-1,81 

1,4 

.65 

27.3 

-4.6 

-2.  C5 

1.4 

.91 

IOC 

e 

L 279 

L3  05 

34,6 

2,9 

1,  13 

2.0 

.93 

31.9 

-.5 

»,  24 

1.9 

1.20 

IOC 

0 

L3C5 

L312 

31j  4 

-o  4 

-.  16 

1.2 

.59 

32.  1 

-.3 

-.  15 

1.  8 

1.  15 

IOC 

0 

L3  12 

L315 

33,  8 

2,0 

.79 

2.3 

1.08 

35.  8 

3.3 

1.46 

2.9 

1,  84 

ice 

0 

L 3 1 5 

L321 

39,  0 

7,2 

2.86 

3,2 

1.  50 

37.  1 

4.7 

2.06 

1.6 

1.00 

ICC 

, 

L32  1 

L326 

33,4 

1,7 

.66 

1,5 

,70 

34.0 

1.5 

.66 

1.  1 

,68 

IOC 

0 

L 3 26 

L330 

3 1 o 7 

-,0 

-.01 

2.4 

1.  12 

32.  1 

-.3 

-.  15 

1.9 

1.20 

IOC 

0 

L 3 30 

L333 

30,6 

-1.2 

-.  46 

3,2 

1.51 

33.  S 

uo 

.44 

1.5 

.97 

IOC 

0 

L333 

L3  3 <3 

25,  2 

-6,6 

•2.61 

2.2 

1.04 

27.6 

-4.9 

-2.  17 

2.  1 

1.36 

IOC 

• 

L339 

L3  56 

29,  5 

-2,  2 

-.  88 

2.2 

1.04 

30.7 

-1.7 

-,  77 

.8 

.53 

ICC 

0 

L 356 

L3S8 

35,  1 

3.2 

1.31 

1.7 

.81 

2 8.5 

•4.0 

-1.77 

. 8 

.52 

IOC 

5 

L 35  8 

L360 

32,4 

.6 

• 24 

2.6 

1.24 

33.6 

1.  1 

.49 

U 8 

1.15 

1 oc 

0 

L 36  0 

L366 

30,  2 

-1.4 

-.57 

1,6 

.74 

32.0 

-.5 

-o  21 

1.3 

.82 

IOC 

0 

L 366 

L3  86 

30,0 

-l,  a 

-.70 

2.  1 

1.02 

32.  2 

-.2 

-o  11 

1.  9 

1.  20 

IOC 

0 

L 3 86 

1568 

29,  3 

-2,4 

-o  96 

1.9 

.91 

30.6 

-1.8 

-.81 

1.3 

. as 

ICC 

0 

L 56  8 

15  73 

31,  0 

-e  7 

-.29 

2.  1 

1,00 

31.4 

-1.  1 

-.47 

1.5 

.96 

IOC 

0 

LS73 

L582 

30,  2 

-1.4 

-.57 

2.4 

1.  12 

29,  3 

-3.  i 

- 1.39 

1.3 

,82 

IOC 

e 

L5e2 

15  99 

31,2 

-.5 

-e  2 1 

2.2 

1.  07 

33.4 

,9 

,40 

2.0 

1 o 27 

IOC 

e 

L 599 

L6  84 

32o  0 

o 2 

. C8 

1.5 

.70 

32.  8 

, 4 

. 16 

U 1 

,6e 

IOC 

0 

L6e4 

L6  96 

33,  7 

2.  0 

.78 

2.  1 

.99 

36.  3 

3.9 

1.71 

1. 1 

.68 

IOC 

0 

L696 

L736 

27,2 

-4,6 

-1,80 

2.3 

1.  07 

27.3 

-5.  1 

-2,27 

1.7 

1.07 

IOC 

e 

L 736 

GRo  MEAN 

- 31,8 

PSI 

GRAND  MEAN 

• 32.  5 

PSI 

TEST  DETERMINATIONS 

• IS 

SD  MEANS 

* 2o  S 

PSI 

SO  OF  MEANS 

• 2.3 

PSI 

39  LABS  IN 

GRAND 

MEANS 

AVERAGE  SER  * 

2.  1 

PSI 

AVERAGE  SER  - 

1,6 

PSI 

GPo  MEAN 

■ 219,0 

KILOPASCAL 

GRAND  MEAN 

• 223.9 

3 I LO PASCAL 

LI  28 

32,  5 

,7 

. 28 

1.3 

• 62 

34.0 

1.5 

.63 

1.  1 

,69 

10E 

♦ 

L i2e 

12  19 

33,  0 

1.2 

.48 

2.2 

1.  03 

34.2 

1.7 

.75 

1.3 

.81 

10T 

♦ 

L 2 1 9 

L2  42 

34,  3 

2,6 

1.  Cl 

2.  4 

1.  12 

33.  0 

® 6 

.24 

1.2 

.79 

10T 

♦ 

L 24  2 

12  SOL 

27,  9 

-3o  6 

-1.52 

i.e 

.84 

27,3 

-5.2 

— 20  29 

1.0 

.68 

ION 

♦ 

X250L 

L2  51 

31,2 

-,e 

-.  23 

1.  3 

.85 

31,5 

- 1.  0 

-.42 

1.4 

.88 

ICV 

L 25  1 

L2  60 

29,  0 

-2.7 

- 1.  09 

2.0 

.93 

31.6 

-.9 

-.39 

1.  1 

.69 

1 ox 

♦ 

L 260 

1269 

34,  9 

3.  1 

1.  23 

3.8 

1.80 

36.3 

3.8 

1.68 

1.3 

.82 

10A 

♦ 

L 269 

L4  84 

30,2 

-1.6 

-.63 

1,5 

,73 

30.5 

-2.0 

-•  89 

1.5 

,94 

1 0 M 

♦ 

L4e4 

L7  0 2 

31,  2 

— o 5 

-.21 

2.6 

1. 25 

32.5 

-.0 

-.00 

1.5 

.96 

105 

♦ 

L7C2 

L7  04 

32,  0 

© 2 

.08 

1.6 

.77 

32.7 

.2 

» 10 

1.2 

.76 

10L 

♦ 

L 7 04 

L7  06 

26,  7 

-5.  1 

o 

• 

OJ 

• 

2.0 

.94 

27.5 

-5.0 

-2.20 

1.  8 

1.  14 

105 

♦ 

L7C6 

17  44 

39,  0 

7.2 

2.  as 

3.2 

1.  52 

39.5 

7.  1 

3.  13 

2.5 

1.61 

IC5 

* 

L7  44 

"r0TAL  NUMBER  OF  LABORATORIES  BEPCRTING  - 52 

3est  values:  A57  31.3  + 4.3  psi 

H06  32.5  + 4.0  psi 
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REPORT  NO.  63S 


TAPPI  COLLAB0RATIVE  REFERENCE  PROGRAM 
ANALYSIS  110-1  1AHIE  2 
BURSTING  STBENGTB,  FSI 


JANUARY  1980 


TAFPI  OFFICIAL  TEST  METHOD  T403  0S-76, 

PERKINS  I 

MODEL 

C 

LAB 

MEANS 

COORDINATES 

AVG 

CODE 

F 

A57 

H06 

MAJOR 

MIN0H 

R.  SDR 

VAR 

PROPERTY TEST 

INSTRUMENT 

CONDITIONS 

L339 

• 

25.  2 

27,6 

-8,2 

o 7 

1.20 

IOC 

BURSTING 

STRENGTB 

10 

T0 

40 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

L7  06 

♦ 

26.7 

27,5 

-7,  1 

-.4 

1. 04 

10X 

BURSTING 

STRENGTH 

10 

T0 

40 

PSI : 

GIVE  INSTR. 

MAKE, MODEL. CLAMP 

L2  79 

0 

27  o 2 

27,8 

-6.5 

-.5 

.78 

IOC 

BURSTING 

STRENGTH 

10 

T0 

40 

PSI, 

PERKINS 

c. 

MANUAL 

CLAM  F 

L736 

0 

270  2 

27,3 

-60  a 

-08 

1.07 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

L250L 

* 

27.9 

27,3 

-6,3 

-1.4 

.76 

ION 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

LHOMARGY, 

, MAN 

1.  CLAMP, 

20C , 6 5*RH 

L260 

♦ 

29o  0 

31,6 

-2.7 

1.  1 

.81 

10X 

BURSTING 

STRENGTH 

10 

T0 

40 

PSI : 

GIVE  INSTR. 

MAKE, MODEL, CLAMP 

L56  8 

0 

29.  3 

30,6 

-3,0 

o 2 

• ee 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

FSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

L3  56 

0 

29o5 

30,7 

-2.  8 

.2 

.79 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

LI  21 

0 

290  8 

32,  a 

-1.3 

1.6 

1.32 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

FERKINS 

C, 

MANUAL 

CLAMP 

L3  86 

0 

30,0 

32,2 

-1,S 

1.0 

1.1  1 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

L2  37B 

0 

30o  0 

30,3 

-2.7 

-.4 

• 61 

IOC 

BURSTING 

STRENGTH 

1 0 

TO 

40 

PSI, 

FERKINS 

C. 

MANUAL 

CLAMP 

LA  84 

♦ 

30.2 

30,5 

-2.5 

-.5 

.83 

10M 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

REGMED  MT/MOT, MANUAL  CLAMP 

LS  82 

0 

30c  3 

29,3 

-3.  1 

-1.4 

.97 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

13  66 

0 

3 Os  3 

32,  0 

-1,4 

• 6 

.78 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

C, 

MANUAL 

CLAM  F 

LI  67 

0 

3 Co  6 

30,  1 

-2.4 

-1.0 

.50 

IOC 

EURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

L249 

0 

30,6 

31,  3 

-1.6 

-.  1 

1.06 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

FSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

L333 

0 

3C06 

33,  5 

-.2 

1.5 

1.24 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI  , 

PERKINS 

C, 

MANUAL 

CLAMP 

L5  73 

0 

3 le  0 

31,4 

-1,2 

-.3 

.98 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI  , 

PERKINS 

C. 

MANUAL 

CLAMP 

L264 

0 

31c  1 

33,  1 

— o 1 

.9 

.98 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

L251 

♦ 

3102 

31,5 

-1.  1 

-.3 

,87 

10V 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

L-W .MANUAL 

CLAMP,  20C.65*  RH 

L702 

♦ 

3 lo  2 

32.  5 

-.4 

.3 

1,11 

102 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI  : 

GIVE  INSTR. 

MAKE, MODEL, CLAMP 

L599 

0 

3 lo  2 

33,  4 

.2 

1.0 

1.  17 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

FSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

LI  91 

0 

3 lc  3 

32,  1 

-.6 

.3 

1,35 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

FERKINS 

C. 

MANUAL 

CLAMP 

L312 

0 

3 lo  4 

32,  1 

-.5 

.0 

.87 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI  , 

PERKINS 

c. 

MANUAL 

CLAMP 

L212 

0 

3 lo  6 

32,  1 

-o  4 

1 

1.28 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI  , 

PERKINS 

c. 

MANUAL 

CLAMP 

L3  30 

0 

31o7 

32,  1 

-.3 

-.2 

1.  16 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

FSI, 

FERKINS 

C, 

MANUAL 

CLAMP 

L268 

0 

3 lo  9 

32,6 

. 1 

. 1 

1.10 

IOC 

BURSTING 

STRENGTH 

1 0 

TO 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

L7  04 

♦ 

32o  0 

32,7 

.3 

.0 

,76 

10L 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

LC. 

MANUAL 

CLAMF 

L6  84 

0 

3 2o  0 

32,  8 

o 4 

« 1 

.69 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI , 

PERKINS 

c. 

MANUAL 

CLAMP 

L2  43 

0 

32.0 

31,3 

— o 6 

-1.  1 

.96 

IOC 

EURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

L2  07 

0 

3 2o  1 

33,  9 

1,2 

.9 

1.11 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

L2  37A 

0 

32e  2 

30,  9 

— ,7 

-1.5 

• 83 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMF 

L360 

0 

3204 

33,6 

1,2 

.4 

1.  19 

IOC 

EURSTING 

STRENGTH 

10 

TO 

40 

PSI  , 

PERKINS 

C. 

MANUAL 

CLAMP 

LI  28 

♦ 

32o5 

34,  0 

1.5 

.7 

.65 

10B 

EURSTING 

STRENGTH 

10 

TO 

40 

FSI, 

FERKINS 

B. 

MANUAL 

CLAMP 

LI  83 

0 

32o  5 

32,  7 

,7 

-.3 

.80 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

LI  5 0 

0 

32.  5 

34,  3 

u a 

.9 

1.08 

IOC 

BURSTING 

STRENGTB 

10 

TO 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

L219 

♦ 

33o  0 

34,  2 

2.  C 

.5 

.92 

10T 

EURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

L ♦« .MANUAL 

CLAMP 

L22S 

0 

33«0 

33,  4 

1.5 

-.  1 

.86 

IOC 

EURSTING 

STRENGTH 

10 

TO 

40 

PSI  , 

PERKINS 

C. 

MANUAL 

CLAMP 

L261 

0 

33o  2 

33.  9 

2.0 

® 1 

1.  06 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI. 

PERKINS 

C. 

MANUAL 

CLAMP 

L326 

0 

33o  4 

34,  0 

2,2 

.0 

.69 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

C, 

MANUAL 

CLAMP 

L6  96 

0 

33c  7 

36,  3 

4.0 

1.6 

.83 

IOC 

EURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

L31S 

0 

33o  8 

35,  8 

3.7 

U2 

1.46 

IOC 

BURSTING 

STRENGTH 

10 

TO 

4 0 

PSI  , 

FERKINS 

c. 

MANUAL 

CLAMF 

LI  58 

0 

33c  9 

3 5,  0 

3,2 

.5 

1.22 

IOC 

EURSTING 

STRENGTH 

10 

T0 

40 

PSI. 

PERKINS 

c. 

MANUAL 

CLAMP 

1.2  42 

* 

34c  3 

33,  0 

2,3 

-1.3 

.95 

1 07 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI. 

I .MANUAL 

CLAMP 

L3  05 

0 

34,6 

31,9 

1.8 

-2.3 

1.07 

IOC 

EURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

c. 

MANUAL 

CLAMP 

L269 

♦ 

34,9 

36,3 

4.  e 

.a 

1.31 

10A 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

A, 

MANUAL 

CLAMP 

L3  58 

X 

35c  1 

28,5 

— o 2 

-5o2 

.67 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI  , 

PERKINS 

c. 

MANUAL 

CLAMP 

L223A 

0 

3 So  l 

34,2 

3.6 

-.9 

1.0S 

IOC 

EURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

LI  53 

0 

35,7 

36,  1 

5.4 

• 1 

1. 04 

IOC 

BURSTING 

STRENGTH 

1 0 

TO 

40 

PSI  , 

PERKINS 

c. 

MANUAL 

CLAMF 

LI  34 

0 

36,  1 

340  5 

4.5 

-1.3 

1.  06 

IOC 

EURSTING 

STRENGTH 

10 

TO 

40 

PSI  , 

PERKINS 

C, 

MANUAL 

CLAMF 

L3  21 

* 

39,  0 

37,  1 

3,  5 

-1.3 

1. 25 

IOC 

BURSTING 

STRENGTH 

10 

TO 

40 

PSI, 

PERKINS 

C. 

MANUAL 

CLAMP 

L744 

♦ 

39,0 

39,5 

: o,  i 

. 5 

1. 56 

1 ox 

BURSTING 

STRENGTH 

10 

TO 

4 0 

PSI : 

GIVE  INSTR. 

MAKE , MODEL , CLAMP 

GWEANS: 

3 lo  9 

32.  5 

1.00 

95*  ELLIPSE: 

8,  4 

2.4 

BITE 

GAMMA  • 41  DEGREES 

4 


KIL0PASCAL 

1 70  190  210  230  250  270 


BURSTING  STRENGTH,  MODEL  C 


_ CO 
d_ 


SAMPLE  A57  = 31-8  PSI  SAMPLE  H06  = 32.5  PSI 

SAMPLE  A57  = 219  K I L0PASCAL  SAMPLE  H06  = 224  K I L0PASCAL 


PSI 

170  T 1~90  T 2T0  ' 230  T 250  ' 2713 

KIL0PASCAL 


5 


PEPflRT  Ne.  63S  TAPPI  C01UB«SATIVJ  REFERENCE  PROGRAM  JANUARY  19e0 

ANALYSIS  110-2  TABtE  1 
BURSTING  STHENGTB,  PSI 

TAPPI  OFFICIAL  TEST  METHOD  T403  OS-76,  PEPSINS  MODEL  C-A  flK  C SITE  AIR  08  HYDRAULIC  CLAMPS 


SAMPLE 

ENVELOPE 

SAMPLE 

PRINTING 

TEST 

Do 

• 15 

LAB 

A57 

89  GRAMS 

! PER  SQUARE  METER 

H06 

91  GRAMS 

1 PER  SCL ARE  METER 

CODE 

MEAN 

DEV 

NoDEV 

SDK 

R.  SDR 

MEAN 

DEV 

N.  DEV 

SDR 

Rs  SDR 

VAR 

F 

LAB 

LI  00 

3 lo  3 

-.0 

-.00 

US 

.74 

32.  1 

-.3 

-.  15 

1.5 

.85 

10D 

0 

L ICO 

Lies 

30.  e 

-o5 

-.  28 

3®  1 

1.49 

32.5 

• 1 

.05 

2.0 

1.  16 

10D 

<3 

L 105 

L106C 

31.0 

-o  3 

-.  16 

1.9 

.91 

31.4 

-1.0 

-.50 

us 

o 86 

10D 

e 

L 1 06C 

LI  15 

33.  2 

lo  9 

.98 

lo  1 

.54 

35.  1 

2.7 

1*39 

1.2 

.71 

10D 

e 

L 1 1 5 

LI  1 8 

30.3 

-o5 

-.25 

2s  1 

1.04 

32.7 

• 3 

o 15 

1.7 

.97 

10D 

e 

l i ie 

LI  22 

3 lo  3 

© 

0 

1 

-.01 

2.3 

1.  12 

32.7 

.3 

o 17 

1.2 

.68 

10F 

e 

L 122 

LI  25 

31s  4 

o 1 

o C4 

3.8 

1.88 

34.3 

1.9 

.96 

4.  1 

2o  37 

10D 

e 

L 125 

LI  41 

30.6 

-.8 

-.41 

2.2 

1.  05 

32.  5 

• 1 

.07 

1.6 

.91 

1 0E 

e 

L 14  1 

LI  48 

3 3.  2 

1.9 

.96 

lo9 

.95 

33,  8 

1.4 

.72 

1.5 

o 89 

10D 

e 

L 14e 

LI  57 

33.3 

1 o 9 

lo  CO 

1.7 

.85 

34.3 

1.9 

.99 

1.  1 

.67 

10D 

e 

L 157 

LI  59 

290  8 

■lo  6 

-o  79 

2.2 

1,07 

29.6 

-2.8 

-1.43 

2.  0 

1.15 

10D 

8 

L 1 59 

LI  62 

270  0 

•4o3 

-2s  26 

2.2 

1.  0 8 

2e.  4 

-4.  0 

-2.06 

1.5 

• 88 

10D 

e 

L 162 

LI  63 

30o  5 

-.9 

— © 46 

2.  1 

1.0  1 

31.3 

-1.  1 

-.59 

1.1 

.62 

10D 

e 

L 163 

LI  66 

34.  1 

2.6 

1.45 

1.3 

.90 

35.3 

2.9 

1.49 

2.2 

1.  30 

10D 

e 

L 166 

LI  76 

29o  3 

-1.5 

-.77 

1.3 

.39 

32.  1 

-.3 

-.14 

1.5 

e 85 

10D 

e 

L 176 

LI  85 

31.5 

O 1 

, 06 

1.2 

• 61 

34.  0 

1.6 

.82 

1.4 

s 33 

IOC 

e 

L 185 

LI  90C 

31.  8 

.4 

• 22 

2.  1 

1.  03 

33.  0 

.6 

.32 

1.6 

.95 

10E 

e 

L 1 90C 

LI  90S 

3 lo  1 

-.3 

-.  15 

1.8 

• 36 

3 0.9 

-1.5 

-.79 

1.6 

.92 

10E 

€ 

L 190R 

L217 

29o  6 

- 1 o 7 

“o  9 1 

1.2 

.58 

30.5 

-1.9 

-.96 

1.6 

,96 

IGF 

c 

L 2 17 

L224 

33,3 

1.9 

1.  CO 

lo  7 

.81 

33.  7 

1.3 

.67 

1.9 

1.  13 

10E 

8 

L 2 2 4 

L226B 

3207 

1.4 

.72 

lo  6 

.76 

32.6 

• 1 

.08 

1.  5 

o 87 

10B 

e 

L226B 

^ L2  26C 

30o  1 

■1.2 

-.63 

lo  9 

.95 

31.4 

-1.0 

-.53 

1.4 

o 84 

10D 

8 

L2  26C 

' L2  33 

33.3 

1.9 

lo  Cl 

2.7 

1.34 

33.9 

1.5 

.77 

2.2 

1.30 

ICE 

8 

L 232 

L241 

340  5 

3.2 

1 • 66 

2.0 

1.  00 

35.  1 

2o  7 

1.39 

2.8 

1.  6 1 

10D 

e 

L 24  1 

L2  55 

3C.  S 

-.4 

-.22 

1.  1 

.54 

32.  1 

-.2 

-.17 

.9 

o 5 2 

10E 

e 

L 255 

L262 

30.7 

-.7 

-.35 

2«7 

1.33 

33.5 

1.  1 

.55 

1.6 

.94 

10E 

8 

L 26  2 

L275 

290  5 

-i.e 

-.  96 

1.3 

.87 

2e«5 

-3.9 

-1.99 

2.0 

lo  20 

1CD 

• 

L 27  5 

L2  80 

32.  2 

,e 

.44 

1.6 

.80 

33.7 

1.3 

.65 

.8 

o 45 

10D 

8 

L 2 EC 

L28S 

35s  8 

4.4 

2.30 

3.9 

1.90 

35.  8 

3.  4 

1.73 

3.6 

2«  1 1 

10E 

8 

L2es 

L309 

3 lo  8 

. 4 

.22 

2.3 

1.  12 

32.3 

-.  1 

-.03 

1.9 

1.  10 

10D 

e 

L 309 

L313 

28.3 

-3.0 

-1.59 

1.8 

.90 

28.6 

-3.8 

-1.94 

lo  4 

o 82 

101 

8 

L 3 1 3 

L34  1 

3 lo  0 

-o  2 

ie 

1.4 

.69 

32.6 

.2 

.08 

1.  5 

o 88 

ICE 

8 

L 34  1 

L35  2 

30.  2 

-1.  1 

-«  se 

3.4 

1.66 

31.9 

-.5 

-.24 

lo  5 

.37 

10D 

8 

L 352 

L563 

270  5 

-3.  e 

-2.  00 

1.7 

. 34 

28.5 

-3.9 

-2.01 

lo  5 

,87 

IOC 

8 

1563 

L5  67 

3 lo  1 

— o 3 

-.  IS 

1.3 

.65 

32.  1 

-.3 

-.  14 

2.  1 

1,  25 

1 OE 

8 

L 567 

L575 

280  1 

-3o  2 

-1.67 

2.0 

.96 

29.  9 

-2.5 

-1.29 

1.9 

loll 

10B 

8 

L575 

L5  81 

32.  4 

1.  1 

.57 

2.3 

1.  14 

32.  7 

.3 

• 15 

1.8 

1.08 

1 OE 

8 

LS81 

L6  52 

26.5 

-4.8 

-2.  52 

2.4 

U 16 

32.6 

• 2 

• 12 

4.3 

2o  54 

ICE 

I 

L652 

L680 

30.  5 

-o  8 

-.  44 

1.9 

.94 

31.7 

-.7 

-.36 

1.0 

o 6 0 

10E 

8 

L680 

L698 

340  6 

303 

1.71 

1.9 

. 95 

34.  9 

2.  5 

lo  3 0 

2.2 

1.31 

1 CE 

e 

L 6 9 8 

L734 

24.  5 

-6.8 

-3.56 

2.3 

1.  1 1 

24,  5 

-7.9 

0 
0 

1 

1.5 

o 83 

1 OD 

* 

L734 

L7  43 

33.  0 

1.7 

.86 

2.2 

1.  08 

34.  1 

1.7 

.86 

1.4 

. 80 

10D 

8 

L743 

GR0  MEAN 

• 31.3 

PSI 

GRAND  MEAN 

• 32.  4 

PSI 

TEST 

DETERMINATIONS 

* 15 

3D  MEANS 

• 1.9 

PSI 

SD  OF  MEANS 

* 1.9 

PSI 

40 

LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR  • 2*0  PSI  AVERAGE  SDB  - 1.7  PSI 

GR.  MEAN  - 216.1  EILCPASCAL  GRAND  MEAN  * 223.4  S1I0PASCAL 

TOTAL  NUMBER  OF  LABORATORIES  REPOSTING  - 42 


Best  values:  A57  31.3  + 3.2  psi 
H06  32.5  + 3.5  psi 


The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  734 
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REP6RT  N0,  63S 


JANCABY  I960 


TAPP1  CeiLAfiePATIBE  REFERENCE  PROGRAM 
ANALYSIS  710-2  7AEIE  2 
BURSTING  STRENGTB,  FSI 

TAPPI  OFFICIAL  TEST  METB6D  TA03  08-76.  PEPSINS  MODEL  C-A  OR  C WITH  AIB  OR  HYDRAULIC  CLAMPS 


LAB 

MEANS 

C 66 PRIVATES 

CODE 

F 

A 57 

H06 

MAJOR 

MINOS 

L734 

• 

24,5 

24,  S 

-10, S 

-.7 

L652 

X 

26,  5 

32,6 

-3,2 

3.6 

LI  62 

0 

270  0 

28,  4 

-5,9 

,3 

L563 

0 

27,  5 

28,  5 

-5,5 

-.0 

L575 

0 

280  1 

29,  9 

-4,0 

.5 

L313 

0 

28,3 

28o  6 

-4,8 

-.5 

L2  75 

• 

29o  5 

28,  5 

-4.  1 

-1.4 

L217 

a 

2906 

30oS 

-2,6 

— e 1 

LI  59 

a 

29,8 

29,6 

-3,0 

-.9 

LI  76 

a 

29,9 

32,  1 

-1,2 

.9 

L226C 

a 

30,1 

31,4 

-1,6 

. 1 

L3  52 

a 

30,2 

3 1 o 9 

-lo  1 

.5 

LI  63 

a 

30,5 

31,3 

-1,4 

-.2 

L6  80 

a 

30o  5 

31,  7 

-lo  1 

• 1 

LI  41 

a 

3C,6 

32,5 

-»  - 

.6 

L2  62 

a 

30,7 

33,  5 

.3 

1,2 

LI  05 

a 

30,8 

32,5 

-.3 

o 5 

LI  1 8 

a 

30o9 

32.7 

-©  1 

.5 

L2  55 

a 

30,9 

32,  1 

-o  5 

• 1 

L341 

a 

31,0 

32o  6 

-o  1 

.4 

LI  06C 

a 

31,  0 

31,4 

-®  9 

— o 5 

LI  90R 

a 

3 lo  l 

30,9 

-1.3 

-.9 

L567 

a 

31o  1 

32o  1 

— o 4 

.0 

LI  22 

a 

31,3 

32o  7 

o 2 

® 2 

LI  00 

a 

31,  3 

32,  1 

-.2 

-.2 

LI  25 

a 

3 1,4 

34,  3 

1,4 

1.2 

LI  85 

a 

3 lo  5 

34,  0 

1,2 

1.0 

LI  90C 

a 

31,  8 

33,  0 

o 7 

. 1 

L3  09 

a 

3 lo  8 

32.3 

,2 

-e  3 

L2  80 

a 

32o  2 

33,  7 

1.5 

.3 

L5  81 

a 

32o4 

32,  7 

1.0 

- o 6 

L226B 

a 

32©  7 

32,6 

lo  1 

-.9 

L7  43 

a 

33o  0 

34,  1 

2o3 

-oO 

LI  48 

a 

33o  2 

33.8 

2o3 

-.3 

LI  15 

a 

33o  2 

35,  1 

3o2 

.8 

L2  24 

a 

3303 

33,  7 

2,3 

-.5 

LI  57 

a 

33,3 

34,3 

2.7 

-.  0 

L233 

a 

330  3 

33o  9 

2 o 4 

-.3 

LI  66 

a 

34,  1 

35,  3 

4o  0 

. 1 

L2  41 

a 

34,5 

3 5,  1 

♦o  2 

-.4 

L698 

a 

3 4C  6 

340  9 

40  I 

-.6 

L2  85 

a 

35o  8 

35,8 

5o  5 

— o 8 

GMEANS ; 

31,3 

32,4 

95*  : 

ELLIPSE: 

6®  9 

1.5 

AVG 


R,  SDR 

VAR 

PROPERTY-- -TEST 

INi 

3TR1 

1,00 

10D 

BURSTING 

STRENGTB 

10 

T6 

1,85 

10D 

EURSTING 

STRENGTB 

10 

T8 

.98 

10D 

BURSTING 

STRENGTH 

10 

T6 

,86 

10U 

BURSTING 

STRENGTB 

10 

T8 

1,  04 

1 0 D 

BURSTING 

STRENGTH 

10 

T8 

,86 

101 

BURSTING 

STRENGTH 

10 

TO 

1,03 

10  D 

BURSTING 

STRENGTH 

10 

Ta 

.77 

1 OF 

BURSTING 

STRENGTH 

10 

Te 

1.11 

10D 

BURSTING 

STRENGTH 

10 

Ta 

.87 

10D 

BURSTING 

STRENGTH 

10 

Te 

.90 

10D 

BURSTING 

STRENGTH 

10 

Te 

1.26 

10D 

BURSTING 

STRENGTH 

10 

Te 

.82 

10D 

EURSTING 

STRENGTH 

10 

Ta 

.77 

10D 

EURSTING 

STRENGTH 

10 

T6 

.98 

1 0 D 

EURSTING 

STRENGTH 

10 

Ta 

1.  13 

10D 

BURSTING 

STRENGTH 

10 

Ta 

1 , 33 

10D 

BURSTING 

STRENGTH 

10 

Te 

1, 00 

10D 

BURSTING 

STPENCTH 

10 

re 

.53 

10D 

EURSTING 

STRENGTB 

10 

Ta 

.79 

10D 

BURSTING 

STRENGTH 

10 

Ta 

.89 

10D 

BURSTING 

STRENGTB 

10 

Te 

.89 

1 CD 

BURSTING 

STRENGTH 

10 

te 

,95 

10D 

EURSTING 

STRENGTH 

10 

T6 

.90 

1 OF 

BURSTING 

STRENGTH 

10 

Ta 

,80 

10D 

BURSTING 

STRENGTH 

10 

Ta 

2.  13 

10D 

BURSTING 

STRENGTH 

10 

Ta 

.72 

1 0 D 

EURSTING 

STRENGTH 

10 

re 

.99 

1 0 D 

BURSTING 

STRENGTH 

10 

Te 

1.11 

1 0 D 

BURSTING 

STRENGTH 

10 

Ta 

.63 

10D 

BURSTING 

STRENGTH 

10 

Te 

1.  1 1 

10  D 

BURSTING 

STRENGTB 

10 

T« 

.81 

10D 

BURSTING 

STRENGTB 

10 

Ta 

.94 

10  D 

EURSTING 

STRENGTH 

10 

TO 

.92 

1 0 D 

BURSTING 

STRENGTH 

10 

T6 

.62 

10D 

BURSTING 

STRENGTH 

10 

Te 

,97 

10D 

BURSTING 

STRENGTH 

10 

ra 

*76 

10D 

EURSTING 

STRENGTH 

10 

Ta 

1.32 

10D 

BURSTING 

STRENGTH 

10 

Ta 

1,  10 

10D 

EURSTING 

STRENGTH 

10 

Ta 

1.31 

10D 

BURSTING 

STRENGTH 

10 

Te 

lo  13 

10D 

BURSTING 

STRENGTH 

10 

Ta 

2,01 

10D 

BURSTING 

STRENGTH 

10 

Ta 

1,00 

WITH  GAMMA  * 45  EEGREES 


- — CONDITIONS 


40 

FSI, 

PERKINS 

CA 

OR 

c. 

AIR 

CLAMP 

40 

FSI, 

PERKINS 

CA 

0R 

C. 

AIR 

CLAMP 

40 

PSI, 

PERKINS 

CA 

6R 

C, 

AIR 

CLAMP 

40 

PSI, 

PERKINS 

CA 

SR 

C, 

AIR 

CLAMP 

40 

PSI, 

PERKINS 

CA 

6R 

C, 

AIR 

CLAMP 

40 

PSI, 

PERKINS 

CA 

0R 

C, 

AIR 

CIAMF 

40 

PSI, 

PERKINS 

CA 

6R 

C. 

AIR 

CLAMP 

40 

PSI, 

PERKINS  C 

:,  H, CLAMP, TRANSDUCER 

40 

PSI, 

PERKINS 

CA 

6R 

C. 

AIR 

CLAMP 

40 

PSI, 

PERKINS 

CA 

6R 

C, 

AIR 

CLAM  F 

40 

PSI, 

PERKINS 

CA 

flR 

C. 

AIR 

CLAMP 

40 

PSI, 

PERKINS 

CA 

6R 

C. 

AIR 

CLAM  F 

40 

PSI, 

PERKINS 

CA 

6R 

C. 

AIR 

CLAMP 

40 

PSI, 

PERKINS 

CA 

6H 

C. 

AIR 

CLAMP 

40 

PSI , 

PERKINS 

CA 

6R 

C, 

AIR 

CLAMP 

40 

PSI, 

PERKINS 

CA 

6R 

C, 

AIR 

CLAMP 

40 

PSI  , 

PERKINS 

CA 

6R 

C, 

AIR 

CLAMP 

40 

PSI, 

PERKINS 

CA 

6R 

C, 

AIR 

CLAM  F 

40 

PSI, 

PERKINS 

CA 

6R 

C. 

AIR 

CLAMP 

40 

PSI, 

PERKINS 

CA 

6H 

C, 

AIR 

CLAMP 

40 

FSI. 

PERKINS 

CA 

eR 

C. 

AIR 

CLAMP 

40 

PSI, 

PERKINS 

CA 

6R 

c. 

AIR 

CLAMP 

40 

PSI , 

PERKINS 

CA 

8R 

C, 

AIR 

CLAMP 

40 

PSI, 

PERKINS  G 

:,  H.CLAMF, TRANSDUCER 

40 

PSI, 

PERKINS 

CA 

PR 

C, 

AIR 

CLAMP 

40 

FSI. 

PERKINS 

CA 

OR 

C, 

AIR 

CLAMP 

40 

PSI  , 

PERKINS 

CA 

6R 

C. 

AIR 

CLAMP 

40 

PSI, 

PERKINS 

CA 

8R 

C, 

AIR 

CLAMP 

40 

PSI, 

PERKINS 

CA 

8F 

C, 

AIR 

CLAMP 

40 

PSI, 

PERKINS 

CA 

0R 

C, 

AIR 

CLAMP 

40 

PSI, 

PERKINS 

CA 

eR 

C, 

AIR 

CLAMP 

40 

PSI, 

PERKINS 

CA 

br 

C, 

AIR 

CLAM  F 

40 

PSI, 

PERKINS 

CA 

0R 

C. 

AIR 

CLAMF 

40 

PSI, 

PERKINS 

CA 

6R 

C, 

AIR 

CLAMP 

40 

PSI  , 

PERKINS 

CA 

6R 

C, 

AIR 

CLAMF 

40 

PSI, 

PERKINS 

CA 

eR 

C. 

AIR 

CLAMP 

40 

PSI, 

PERKINS 

CA 

0R 

C. 

AIR 

CLAMP 

40 

PSI, 

FERKINS 

CA 

0R 

C, 

AIR 

CLAMF 

40 

PSI, 

PERKINS 

CA 

as 

C, 

AIR 

CLAMP 

40 

PSI , 

PERKINS 

CA 

3R 

C, 

AIR 

CLAMF 

40 

PSI, 

PERKINS 

CA 

6R 

C. 

AIR 

CLAMP 

40 

PSI, 

PERKINS 

CA 

0R 

C, 

AIR 

CLAMP 

KIL0PRSCRL 

180  190  200  210  220  230  240  250  260  270 


BURSTING  STRENGTH 


M0DEL  C-R 


SAMPLE  A57  = 31 -3  PS  I SAMPLE  H06  = 32.4  PSI 

SAMPLE  A57  = 216  KIL0PASCAL  SAMPLE  H06  = 223  K I L0PASCAL 


PSI 

r : ! 1 1 7 7 ! ! i 

170  180  190  200  210  220  230  240  250  260 

KILGPRSCRL 
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REPORT  NO*  63S 


TAPP!  COLLABORATIVE  REFERENCE  PROGRAM 
ANALTSIS  TIl-1  TAE1E  i 
BURSTING  STRENGTB.  FSX  - HIGH  RANGE 
TAPPI  OFFICIAL  TEST  METHOD  T403  OS-76,  PERKINS  MODEL  C OS  C-A 


JANCABT  I960 


SAMPLE  TUBE  BINDING 


LAB 

Z 1 6 

133  GRAMS 

PER  S 

QUASE  METER 

CODE 

MEAN 

DEV 

N,  DEV 

SDR 

R.  SDR 

LI  00 

7 4o  3 

-o  4 

-.  17 

4.6 

.89 

LI  03 

730  e 

-1,0 

—o  44 

2.9 

.57 

LI  07 

7407 

,0 

.01 

6,2 

1.20 

LI  1 3 

T8e  I 

3,4 

1.S8 

5.6 

1.08 

LI  22 

76,9 

2,2 

1.  00 

5.8 

1.13 

LI  2 8 

760  l 

1,  4 

.63 

3.1 

.59 

LI  41 

72o  9 

-1,  8 

-.86 

7.2 

1.39 

LI  48 

7 4o  5 

-.2 

C8 

4.9 

.96 

LI  59 

7 5<j  1 

o 4 

• 13 

3.  6 

.69 

LI  +0 

7 So  2 

o 5 

.24 

2,4 

.47 

LI  76 

73o  8 

-»  9 

-o  42 

5.3 

1.03 

LI  82 

76,  2 

1,5 

.69 

5.4 

1.04 

L2  I 8 

83,3 

8,  6 

4,  01 

5.7 

1.11 

L2I9 

72,  1 

-2.6 

-1.23 

4.7 

.91 

L2  37A 

77o  3 

2,6 

1.  19 

4.3 

,92 

L2  37B 

?80  1 

3,  4 

lo  56 

3.7 

,72 

L2  3 8A 

89o  5 

14,  8 

6.  86 

8.6 

1.67 

L2  43 

72,7 

-2,  C 

-.93 

5.  1 

• 9e 

L278 

76,  5 

1,8 

.82 

8.4 

1.62 

L2  79 

68o  9 

-s,  a 

-2.71 

6.  1 

1.  19 

L280 

75o  9 

1,  2 

, 56 

5.4 

1.04 

L3I  1 

880  I 

13,  4 

6.  24 

12.6 

2.44 

L330 

73,  8 

— o 9 

-.41 

5.9 

1.  15 

L333 

71,9 

-2,8 

-1.32 

4.6 

.89 

L334 

75,4 

,7 

.33 

5.3 

1.03 

L339 

68,0 

-6,7 

-3.  10 

4.0 

.77 

L348 

71,  5 

-3,2 

-1.51 

5.4 

1.05 

L3  56 

72,7 

-2.0 

-.95 

7.3 

1.43 

LS63 

7 2o  4 

-2,4 

-1.09 

6.  5 

1.25 

L565 

75,  3 

.6 

.29 

2.2 

.43 

L567 

75o  1 

.4 

.20 

6,  1 

1.  18 

L575 

74,  0 

-.8 

-o  35 

6,6 

1.28 

L576 

79,  8 

5.  1 

2.  35 

4.  1 

.79 

L5  81 

74o  5 

-.2 

-.  C8 

S.7 

1.  10 

L599 

76,  4 

1,7 

.79 

3.4 

.66 

L604 

74,  2 

-.5 

-o  24 

7.6 

1.48 

L6  22 

70,  l 

-4,6 

-2.14 

4.2 

.82 

L6  SO 

71,  8 

-2,9 

— lo  35 

5.5 

1,07 

L6  51 

76,3 

1,6 

,76 

4.3 

.83 

L6  80 

74,  7 

, 0 

. Cl 

6.9 

1,  34 

L+3  0 

72,3 

-2,4 

-1,  10 

3.9 

.75 

L736 

77,  8 

3,  1 

lo  45 

6.2 

1.21 

GRo  MEAN 

• 74,7 

PSI 

GRAND  MEAN 

SD  MEANS 

* 2,  2 

PSI 

SD  OF  MEANS 

AVERAGE  SDR 

• 5.2 

PSI 

GR,  MEAN 

* 5 1 So  1 

KILCFASCAL 

GRAND  MEAN 

L2  42 

77,  8 

3o  1 

1.45 

5.3 

1.03 

L2  SOL 

69,  1 

-5,6 

-2.60 

4.6 

.39 

L25  1 

83,  3 

8,6 

4,01 

4.8 

.93 

L2  9 0 

SO,  4 

S.7 

2.65 

3,3 

.64 

L393 

77,  1 

2,4 

1.  10 

4.  a 

.93 

L394 

34,  5 

9,  e 

4,  54 

8,6 

1.  63 

L484 

780  5 

3,  8 

1. 7S 

4.8 

.93 

L570 

75,  5 

. 8 

.38 

4.4 

.85 

L5  93 

88,  9 

14,  2 

6.6  1 

9.5 

1.  as 

L598 

90,  e 

16,  1 

7,48 

10.3 

2.  00 

L737 

as,  3 

10,6 

4,91 

9.3 

1.  8 l 

L7  43 

74,  0 

-o  7 

-.34 

5.6 

1.  10 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  - 

54 

Sest  values:  Z16  75  + 4 psi 

Z23  80+5  psi 


AMPLE 

TAECABD 

TEST 

B. 

• IS 

Z23 

149  GRAMS 

PER  SCCARE  METEP 

MEAN 

DEV 

N.  DEV 

SDS 

R,  SDR 

VAR 

F 

LAE 

79.9 

-.9 

-o  32 

5,2 

1,09 

1 ID 

a 

L100 

79.  0 

-1.9 

-,66 

2,6 

.55 

1 1C 

a 

L 1 03 

79,  0 

— lo  9 

— . 65 

6.2 

1,30 

1 1C 

a 

L 107 

83.3 

2.4 

,84 

4,4 

,91 

1 ID 

e 

L118 

81,2 

• 3 

• 12 

8.0 

lo  67 

1 IF 

e 

L 122 

82.7 

1.9 

.65 

4,9 

1,03 

1 ID 

a 

L 1 26 

80.7 

-.2 

-o  06 

4,5 

.95 

1 ID 

e 

L 14  1 

85.3 

4.4 

1,53 

4,4 

.92 

1 ID 

a 

L 146 

76.8 

-4.  1 

-1,43 

5.4 

1,  12 

1 ID 

a 

L 159 

82,2 

1.3 

.47 

2.  1 

,43 

1 1C 

a 

L 17C 

77.3 

-3.6 

-1.25 

3.6 

,76 

1 ID 

a 

L 176 

78.6 

-2.3 

-.79 

7.4 

1.  55 

1 ID 

a 

L 162 

e6.s 

5.9 

2.07 

8,4 

1 o 75 

1 ID 

« 

L2ie 

76.7 

-4.2 

- 1,46 

5,0 

1,04 

1 1C 

a 

1219 

80.8 

-.  1 

-.02 

3.4 

o 7 1 

1 1C 

a 

L 237  A 

85.  8 

4.9 

1.72 

4.  1 

. 86 

1 1C 

a 

L237B 

94,3 

13.5 

4.69 

8.7 

1,82 

111 

* 

L23SA 

78.3 

-2.5 

-,ee 

3.9 

,81 

1 1C 

e 

L 243 

79.7 

- 1.  2 

-.42 

408 

1.00 

1 1C 

a 

L27e 

72.  a 

-a.  i 

-2.  e2 

5,8 

1.  22 

1 1C 

M 

L 279 

7e. ; 

-2.7 

-o  96 

4.7 

,98 

1 ID 

a 

L2ec 

109.9 

28.0 

9,77 

1 1.8 

2.47 

lie 

f 

L31  1 

84,  2 

3.3 

i#16 

5,2 

1.  10 

1 1C 

e 

1320 

80.6 

-.3 

-.  09 

4.2 

.87 

1 1C 

a 

L333 

84.  2 

3,3 

1.  16 

5.4 

1,  13 

1 ID 

a 

L 2 24 

73.  1 

-7,7 

-2.69 

5.7 

1.  19 

l 1C 

* 

L229 

84.4 

3.5 

1.23 

6.9 

1,  44 

1 1C 

a 

L 348 

79.1 

-1,7 

-.60 

7.7 

1,61 

1 1C 

a 

L356 

80.7 

-.2 

-.07 

5.  1 

1,06 

1 IT 

a 

L 563 

77.6 

-3.3 

-1.  15 

4.  1 

, 35 

1 ID 

a 

L 565 

80.5 

-.4 

-,  13 

6.9 

1 o 45 

1 ID 

e 

L 567 

77.7 

-3.  1 

-1.  1C 

4,2 

,89 

1 ID 

a 

L575 

82.8 

2.0 

.69 

2.2 

,45 

HP 

a 

L 576 

82.2 

1.3 

.47 

6.2 

1.30 

1 ID 

a 

Lsei 

88.  1 

7,3 

2,  54 

4.7 

,98 

1 1C 

e 

L599 

84.3 

3.  5 

1.21 

4.9 

1,02 

1 1C 

a 

L604 

81,7 

.3 

.29 

4.9 

1 o 02 

1 IE 

a 

L 622 

82.3 

1.  5 

.51 

3.0 

,63 

1 ID 

e 

L650 

31.7 

.8 

.2a 

5.  1 

1,06 

lit 

a 

L651 

80.3 

-.5 

-,  ie 

4.3 

,90 

1 ID 

a 

L6  SO 

78.3 

-2,6 

-.90 

2.5 

.52 

1 ID 

a 

L730 

75.  8 

-5.  1 

- 1.77 

5.0 

1.04 

1 1C 

a 

L 726 

3 0.9 

PSI 

TEST  DETERMINATIONS 

» IS 

2.9 

F £ I 

37  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR  - 

4.8 

PSI 

557,  5 

KILOPASCAL 

88.9 

8.0 

2.79 

5,3 

lo  12 

1 n 

. 

L 24  2 

72.4 

-8.5 

-2.95 

5.9 

1,23 

l IN 

♦ 

L25CL 

87.7 

6.  8 

2.37 

4,6 

.96 

1 IV 

♦ 

1251 

89,3 

8.  5 

2.95 

4.6 

,96 

1 1A 

♦ 

L 2 90 

82,  2 

lo  3 

.47 

4.5 

,94 

1 IE 

♦ 

L 29  2 

90.7 

9,9 

3.44 

5.3 

lo  1 1 

1 IB 

♦ 

L 25  4 

79.5 

- 1.  4 

— • 49  \ 

5.0 

1,04 

1 IS 

♦ 

1464 

82.  1 

1.  2 

.42  ' 

3.5 

,73 

1 IB 

♦ 

L570 

94.2 

13.  3 

4.65 

7.4 

1,55 

1 1 J 

♦ 

L 5 5 2 

9e.  s 

17.7 

6.  16 

8.0 

1,67 

1 IB 

♦ 

L 5 5 6 

96.6 

15.7 

5.48 

6.6 

1,38 

1 IB 

♦ 

1727 

7e.  7 

- 2,  1 

-.74 

5,6 

1,  17 

1 IS 

♦ 

L 743 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  218, 

238A,  279,  311,  339 
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REPORT  NO,  63S  TAFPI  COLLAECRATI V E REFERENCE  PROGRAM 

ANALYSTS  111-1  TABLE  2 
BURSTING  STBENGTB,  PST  - HIGH  RANGE 
TAFPI  OFFICIAL  TEST  METHOD  T403  OS-76,  PERKINS  MODEL  C 05  C-A 


LAB 

MEANS 

COORDINATES 

CODE 

F 

Z 16 

Z23 

MAJOR 

MINOR 

L339 

• 

68,0 

73,  1 

-9,2 

4.5 

L279 

• 

68,9 

72,  8 

-9,3 

3.6 

L250L 

♦ 

69,  1 

72,4 

-9.6 

3.3 

L622 

fl 

70,  1 

81,7 

-.3 

4.7 

L348 

0 

71,5 

84,4 

2,6 

4,  0 

L6  5 0 

0 

71,8 

82,3 

,7 

3.2 

L333 

0 

7 1 o 9 

80,6 

-1,0 

2.7 

L2  1 9 

0 

72,  1 

76,7 

-4,7 

1.5 

L73  0 

0 

72o  3 

78,3 

-3,  1 

1,6 

L563 

0 

72,4 

80,7 

••  8 

2.2 

L3  56 

0 

72,7 

79,  1 

-2.2 

1,5 

L2  43 

0 

7207 

78,3 

-2,9 

1,3 

LI  41 

0 

72,9 

80,7 

-,6 

1,7 

Li  03 

0 

73,8 

79,  0 

-2,  1 

,4 

LI  76 

0 

73,  a 

77,3 

-3,7 

-,0 

L330 

0 

7303 

34,  2 

3,0 

1.7 

L575 

0 

7 4o  0 

77,7 

-3,2 

-o  1 

L7  43 

♦ 

74,0 

7 So  7 

-2,2 

. 2 

L604 

0 

74,2 

S4o  3 

3,2 

1,4 

LI  00 

0 

7 4,3 

790  9 

-1,0 

. 1 

15  8 1 

0 

74,5 

82,  2 

1.3 

.5 

LI  48 

0 

74,5 

35,3 

4,2 

1.3 

LI  07 

0 

74,7 

79,0 

-1,  8 

-»5 

L680 

0 

74,7 

80,3 

-.5 

-.2 

LI  59 

0 

75,  1 

76,  8 

-3.9 

-1,4 

L567 

0 

7 So  1 

80,5 

-,  2 

-o  5 

LI  70 

0 

75,2 

82,2 

1,4 

- c 2 

LS65 

0 

75,3 

77,6 

-3,0 

• 1 o 4 

L334 

0 

75,4 

34,2 

3,4 

o i 

L570 

♦ 

75,  5 

82,  1 

1,4 

-.5 

L280 

0 

7 So  9 

78,  1 

-2.4 

-1,8 

LI  28 

0 

76,  1 

82,7 

2,2 

— o 2 

LI  82 

0 

76,2 

78,6 

-1,8 

-2.0 

L651 

0 

7603 

ei,7 

1,2 

-1,4 

LS99 

0 

7 6o  4 

88,  1 

7,5 

.2 

L278 

0 

76,5 

79,7 

— ,7 

-2.0 

LI  22 

0 

76o  9 

31,  2 

,9 

-2.0 

L393 

♦ 

77,  1 

82,  2 

1,9 

-2,  0 

L237A 

0 

77,  3 

80,  8 

.6 

-2,3 

L2  42 

♦ 

77,  8 

88,  9 

a,  s 

-1.0 

L736 

6 

77,8 

75,  8 

-4,  1 

-4.3 

L237B 

fl 

7e,  1 

85,e 

5,6 

-2,  0 

LI  1 8 

fl 

7 8,  1 

83,  3 

3,2 

-2.7 

L4  84 

♦ 

78,5 

79,  5 

-o  4 

-4,  0 

L576 

fl 

79,8 

82,  e 

3,2 

-4,4 

L290 

♦ 

3C,4 

89,3 

9,6 

-3,4 

L2  51 

♦ 

83,3 

87,7 

3.8 

-6.6 

L2  1 8 

* 

83,3 

86o  e 

7,9 

-6.9 

L3  94 

♦ 

84,5 

90,7 

12,  0 

-7.0 

L7  37 

♦ 

85,3 

96,6 

17,9 

-6.3 

L31 1 

0 

88,  1 

108,  9 

30,  5 

—6.  0 

L5  93 

♦ 

38,  9 

94.2 

16,  5 

-1  0,4 

L2  3 8A 

0 

89,5 

94,3 

16,  7 

-10,9 

L5  98 

♦ 

90,8 

98,5 

21,1 

-1  1.2 

GMEANS:  74.7  80,9 

95*  ELLIPSE;  7,6  5,4 


AVG 

H« SDB  VAR  PROPERTY— -TEST  INSTRUMENT CONDITIONS 


.98 

11C 

BURSTING 

STRENGTH 

40 

T0 

85 

PSI, 

PERKINS 

c. 

MANUAL  CLAMP 

1.20 

11C 

BURSTING 

STBENGTB 

40 

T0 

85 

PSI, 

PERKINS 

c. 

MANUAL  CLAMP 

1.06 

1 IN 

BURSTING 

STRENGTH 

40 

T0 

85 

PSI .LHOMARGY, 

MAN. CLAM  F , 20C.65WRH 

.92 

HE 

BURSTING 

STRENGTH 

40 

T0 

85 

PSI, 

PERKINS 

c. 

MANUAL  CLAMP 

1.24 

tic 

BURSTING 

STBENGTB 

40 

T0 

85 

PSI, 

PERKINS 

c. 

MANUAL  CLAMP 

.85 

UD 

BURSTING 

STRENGTH 

40 

T0 

85 

PSI. 

PERKINS 

CA, 

AIR  CLAMP 

.88 

lie 

BURSTING 

STRENGTH 

40 

T0 

85 

PSI, 

PERKINS 

c. 

MANUAL  CLAMP 

.98 

lie 

BURSTING 

STRENGTH 

40 

T0 

es 

PSI , 

PERKINS 

C, 

MANUAL  CLAMP 

.64 

1 1 D 

EURSTING 

STRENGTH 

40 

T0 

85 

PSI, 

PERKINS 

CA, 

AIR  CLAM  F 

1,  16 

11Y 

BURSTING 

STRENGTH 

40 

T0 

es 

PSI, 

PERKINS 

CA. 

AIR  CLAMP 

1,52 

lie 

BURSTING 

STRENGTH 

40 

T0 

85 

FSI, 

PERKINS 

c. 

MANUAL  CLAMP 

.90 

uc 

BURSTING 

STRENGTH 

40 

T0 

85 

FSI, 

PERKINS 

c. 

MANUAL  CLAMP 

l.  17 

UD 

BURSTING 

STRENGTH 

40 

T0 

es 

PSI, 

PERKINS 

CA, 

AIR  CLAM  F 

o 56 

uc 

BURSTING 

STRENGTH 

40 

T0 

85 

PSI  , 

PERKINS 

c. 

MANUAL  CLAMP 

,89 

UD 

BURSTING 

STRENGTH 

40 

T0 

85 

PSI  , 

PERKINS 

CA, 

AIR  CLAM  F 

1*  12 

UC 

BURSTING 

STRENCTB 

40 

TO 

85 

FSI  , 

FEHKINS 

c. 

MANUAL  CLAMP 

1.08 

UD 

BURSTING 

STRENGTH 

40 

TO 

es 

FSI  , 

PERKINS 

CA, 

AIR  CL AM  F 

1,  13 

111 

BURSTING 

STRENGTH 

40 

TO 

85 

PSI  , 

; GIVE  INSTRUMENT  MAKE, MODEL 

1,25 

UC 

EURSTING 

STRENGTH 

40 

TO 

85 

PSI  , 

PERKINS 

c. 

MANUAL  CLAMP 

.99 

UD 

BURSTING 

STRENGTH 

40 

TO 

85 

PSI  , 

FERKINS 

CA, 

AIR  CLAMP 

1.20 

UD 

EURSTING 

STRENGTH 

40 

TO 

85 

PSI, 

PERKINS 

CA, 

AIR  CLAMP 

.94 

UD 

BURSTING 

STRENGTB 

40 

TO 

85 

FSI, 

FERKINS 

CA. 

AIR  CLAMP 

1.25 

UC 

BURSTING 

STRENGTH 

40 

TO 

85 

PSI  , 

PERKINS 

c. 

MANUAL  CLAMP 

1.  12 

UD 

BURSTING 

STRENGTB 

40 

T0 

es 

PSI. 

PERKINS 

CA, 

AIR  CLAM  F 

.91 

11  D 

EURSTING 

STRENGTH 

40 

T0 

es 

PSI  . 

PERKINS 

CA, 

AIR  Cl AM  F 

1,32 

UD 

BURSTING 

STRENGTB 

40 

TO 

85 

PSI, 

PERKINS 

CA. 

AIR  CLAM  F 

.45 

UC 

BURSTING 

STRENGTH 

40 

TO 

es 

PSI  , 

PERKINS 

C, 

MANUAL  CLAMP 

,64 

11  D 

BURSTING 

STRENGTH 

40 

TO 

85 

PSI  , 

PERKINS 

CA, 

AIR  CLAMF 

1.08 

11  D 

EURSTING 

STRENGTH 

40 

TO 

85 

PSI  , 

PERKINS 

CA, 

AIR  CLAMP 

,79 

111 

BURSTING 

STRENGTH 

40 

TO 

85 

PSI  , 

PERKINS 

AH, 

BYDRACLIC  CLAMF 

1.01 

UD 

BURSTING 

STRENGTB 

40 

TO 

85 

FSI  , 

PERKINS 

CA, 

AIR  CLAMP 

.81 

1 1 D 

BURSTING 

STRENGTH 

40 

T0 

35 

PSI, 

PERKINS 

CA. 

AIR  CLAMF 

1.30 

UD 

EURSTING 

STRENGTH 

40 

TO 

es 

PSI  , 

PERKINS 

CA, 

AIR  CLAMF 

.94 

11  D 

EURSTING 

STRENGTH 

40 

TO 

es 

PSI, 

PERKINS 

CA. 

AIR  CLAMF 

.62 

UC 

BURSTING 

STRENGTH 

40 

TO 

85 

PSI, 

PERKINS 

c. 

MANUAL  CLAMP 

1.31 

UC 

BURSTING 

STRENGTB 

40 

TO 

85 

PSI, 

FERKINS 

c. 

MANUAL  CLAMP 

1,40 

UF 

BURSTING 

STRENGTH 

40 

TO 

85 

PSI, PERKINS  C 

1,  Ho  CLAMP, TRANSDUCER 

.94 

111 

EURSTING 

STRENGTH 

40 

TO 

es 

PSI  , 

PERKINS 

AH, 

HYDRAULIC  CLAMF 

.82 

UC 

EURSTING 

STRENGTH 

40 

TO 

85 

PSI  , 

PERKINS 

c. 

MANUAL  CLAMP 

1.07 

111 

BURSTING 

STRENGTH 

40 

TO 

es 

PSI  , 

I -W  .MANUAL 

CLAMP 

1.  13 

uc 

BURSTING 

STRENGTB 

40 

TO 

85 

FSI  , 

PERKINS 

c. 

MANUAL  CLAMP 

.79 

uc 

BURSTING 

STRENGTH 

40 

TO 

85 

FSI, 

PERKINS 

c. 

MANUAL  CLAMP 

1,00 

UD 

EURSTING 

STRENGTH 

40 

TO 

85 

PSI  , 

FERKINS 

CA, 

AIR  CLAMF 

.99 

1 1 H 

EURSTING 

STRENGTH 

40 

TO 

85 

PSI. 

PERKINS 

AH, 

HYDRAULIC  CLAMP 

.62 

UP 

BURSTING 

S7RENGTH 

40 

TO 

85 

PSI  , 

PERKINS 

LC , 

MANUAL  CLAMF 

.80 

1 1 A 

BURSTING 

STRENGTB 

40 

TO 

85 

PSI, 

PERKINS 

A. 

MANUAL  CLAMP 

.95 

1 IV 

BURSTING 

STRENGTH 

40 

TO 

85 

PSI  , 

L-W, MANUAL 

CLAMP,  20C.65*  RB 

1.43 

UD 

EURSTING 

STRENGTH 

40 

TO 

85 

PSI, 

FERKINS 

CA. 

AIR  CLAMF 

1.39 

1 1 H 

EURSTING 

STRENGTH 

40 

TO 

85 

PSI  , 

PERKINS 

AH, 

BYDRAULIC  CLAMP 

1.59 

UH 

BURSTING 

STRENGTH 

40 

TO 

85 

PSI  , 

PERKINS 

AH. 

HYDRAULIC  CLAMF 

2.46 

1 1C 

BURSTIN' 

STRENGTB 

40 

TO 

35 

FSI  , 

PERKINS 

c. 

MANUAL  CLAMP 

1.70 

11  J 

BURSTING 

STRENGTB 

40 

TO 

85 

FSI  , 

PERKINS 

JUMBO, HAND  DRIVEN 

1.74 

1 1 Y 

EURSTING 

STRENGTH 

40 

TO 

85 

PSI  , 

PERKINS 

CA, 

AIR  CLAMF 

1, 83 

1 1 B 

EURSTING 

STRENGTH 

40 

TO 

85 

PSI  , 

MESSMER, 

MANUAL  CLAMP 

1,00 

WITH  GAMMA  - 75  DEGREES 
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KIL0PRSCRL 

500  520  540  560  580  600  620 


BURSTING  STRENGTH  » HIGH  RANGE 


SAMPLE  Z 1 6 = 74.7  PSI  SAMPLE  Z23  = 80. 9 PSI 

SAMPLE  Z 1 6 = 515  K I L0PASCAL  SAMPLE  Z23  = 558  K I L0PASCAL 


PSI 


I 1 I 1 I I 1 

460  480  500  520  540  560  580 

KIL0PRSCRL 
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PEPaRT  N<5.  63S 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  JANUARY  1580 

ANALYSIS  115-1  1 ABIE  1 

TEARING  STRENGTH.  GRAMS  - PRIMARILY  PRINTING  PAPERS 
TAPPI  TENTATIVE  TEST  METHOD  T4 1 4 TS-6S.  INTERNAL  TEASING  RESISTANCE  OF  PAPER 


SAMPLE  HEAT  SET  OFFSET  BOOR 


LAB 

G 16 

76  GRAMS 

1 PER  i 

SQUARE  METER 

CODE 

MEAN 

DEV 

No  DEV 

SDR 

R.  SDR 

LI  00 

48.0 

-2,5 

-1.  17 

1.0 

.72 

LI  03 

50o  1 

3 

-.  14 

.8 

. S7 

LI  05 

49o  8 

-•  6 

-.30 

1.7 

1.  19 

LI  07 

52.  5 

2,  1 

1.00 

3.2 

2.  23 

LI  1 5 

4 0o  4 

-2,0 

-.  96 

1.5 

1.06 

LI  18 

49,  5 

-1,0 

-.  46 

1.9 

1.32 

LI  21 

490  5 

-1,0 

-.46 

1.2 

.82 

LI  22 

4902 

-1,3 

-.60 

1.3 

.87 

LI  24 

48,2 

-2,2 

-1.  06 

2.5 

1.73 

LI  26 

51,0 

,0 

.27 

1.3 

. 86 

LI  28 

50«  S 

,0 

.02 

1.  1 

.73 

LI  3 1 

51.9 

1,4 

.69 

1.4 

.97 

LI  34 

SI, 9 

1.4 

.69 

• a 

.57 

LI  39 

51,8 

1.4 

.65 

.9 

.59 

LI  41 

49,  5 

-1,0 

-.  46 

1.4 

.97 

LI  43 

43o6 

-6.  8 

-3.25 

1.3 

.89 

LI  48 

51,  3 

.9 

.43 

1.4 

.99 

LI  50 

43,0 

-7,4 

-3.53 

1.0 

.71 

LI  53 

4906 

-,e 

-.39 

1.8 

1.27 

LI  57 

50o  8 

® 4 

.18 

1.2 

. 83 

LI  58 

46,  8 

-3.6 

-1.72 

2.0 

1.35 

LI  59 

48,  5 

-2,0 

-«  93 

1.9 

1.32 

LI  62 

50,  4 

-o  0 

-.01 

1.  1 

.77 

LI  63 

SO,  1 

— © 4 

-.  17 

1.1 

.75 

LI  66 

4So  6 

-i.a 

-.e? 

1.4 

.96 

LI  67 

54,0 

3.6 

1.70 

1.3 

.90 

LI  70 

47,  2 

-3.2 

-1.53 

1,0 

.70 

LI  73B 

Slo  1 

.6 

.31 

1.5 

1.  02 

LI  76 

52.  1 

1,7 

.ei 

2.  1 

1.42 

LI  e2A 

48,7 

-i.e 

-.84 

1.8 

1.26 

LI  82T 

50,9 

.5 

.24 

1.6 

1.  08 

LI  83 

52,3 

1.9 

.91 

1.5 

1,  06 

li  es 

48o  9 

-lot 

-.74 

1.7 

1.  16 

LI  89 

50,  1 

-o  3 

-.  14 

1.  1 

.77 

LI  90C 

48,  4 

-2,  0 

-.96 

1.0 

.68 

LI  90R 

51,9 

1.4 

o*9 

1.7 

1.  19 

LI  91 

54,  4 

4.  0 

1.  89 

1.5 

1.06 

LI  95 

51,2 

.8 

.37 

2.5 

1.71 

L2Q6 

5lo  3 

. e 

.40 

1.3 

• 92 

L2  07 

48,  9 

-1,6 

-.75 

3.4 

2.35 

L2  1 1 

52,7 

2,  2 

1.  07 

1.9 

1.29 

L212 

52,  3 

i«  e 

. 88 

4.6 

3.  17 

L2  13 

52,  8 

2.4 

1.  13 

1.0 

.70 

L217 

51,  0 

e 5 

.26 

1.4 

.96 

L219 

51,  7 

1.3 

.62 

1.3 

• 88 

L223 

52,7 

2.  2 

1.07 

.9 

.62 

L2  24 

46,  5 

-4.  C 

-l.  88 

1.  1 

.77 

L226B 

5 1 o 2 

.e 

.37 

1.5 

1.  01 

L226C 

53,  5 

3o  C 

1 • 45 

1.6 

1.  10 

L2  2e 

51,9 

1.4 

.69 

1.2 

.32 

L233 

49,  1 

-lo  2 

-.61 

1.2 

.82 

L237A 

49,4 

-1.0 

-.49 

1.2 

.81 

L2  37B 

50o  1 

-.  4 

-.  17 

• 6 

.41 

L238A 

5 lo  9 

lo4 

o 69 

1.7 

1.19 

L2  41 

47,7 

-2.7 

-i.2e 

.8 

.55 

L242 

52,  6 

2.  1 

1,  02 

1.3 

.ee 

L2  43 

50,  8 

.4 

. 18 

1.6 

i.  1 1 

L2  44 

50,  8 

.4 

, 18 

* 3 

• S3 

L2  49 

48,  2 

-2.  2 

- 1.  06 

1.3 

.87 

L2S4 

50o  1 

-o  3 

-.  14 

2.  1 

1.42 

L255 

51,  1 

.7 

.34 

. 8 

.57 

L2  59 

51,  5 

lo  1 

o 53 

.9 

.63 

L2  61 

48®  1 

-2.3 

-1,09 

2.4 

1.66 

L262 

50,5 

o 0 

o 02 

1,0 

, 68 

L2  64 

51,5 

1.0 

.50 

2.6 

1.76 

SAMPLE  OFFSET  PRINTING  TEST  E0 • 15 

G28  54  GRAMS  PER  SQUARE  METER 


MEAN 

DEV 

N.  DEV 

SDR 

Ro  SDR 

VAR 

F 

LAB 

6e.c 

-.7 

-»  17 

2.2 

.99 

15M 

6 

L 100 

68,5 

-.2 

-.05 

1.  1 

,51 

1ST 

a 

L 103 

70.  2 

1.5 

.37 

2.9 

1,34 

1ST 

a 

L 105 

66.9 

-1.8 

-.44 

2.  1 

,97 

157 

a 

LI  07 

62.7 

-6.  1 

-1.50 

2.5 

1,  13 

15C 

a 

L 115 

66,8 

-1.9 

-.48 

1.3 

o 58 

l 51 

a 

L 1 1 8 

65.  2 

-3.  5 

-.  e7 

2.5 

lo  13 

1ST 

e 

L 1 2 1 

70.2 

1.5 

• 3e 

1.6 

.75 

ISC 

e 

L 122 

66.  1 

-2.  6 

-.64 

1.2 

.57 

1ST 

a 

L 1 24 

70.2 

1.5 

.37 

2.7 

1,25 

1ST 

e 

L 1 26 

66.  1 

-2.6 

-.64 

2.1 

.97 

1ST 

e 

L 1 28 

72.2 

30  5 

• ee 

i.e 

• 83 

15A 

a 

L 131 

73.3 

4.6 

1.  14 

1.3 

,61 

15C 

e 

L 134 

72.  4 

3.7 

.91 

1.3 

.59 

157 

e 

L 135 

65.3 

-3.  5 

-.  86 

1.  1 

.50 

1ST 

a 

L 141 

se.9 

-9*8 

-2.43 

2.4 

1,  1 1 

1ST 

* 

L 143 

69.  1 

.3 

.08 

1.7 

.76 

1ST 

a 

L 14e 

55.6 

- 1 3.  1 

-3.26 

1.6 

.71 

1ST 

X 

L 15C 

66.  6 

-2.  1 

-.53 

1.5 

.71 

15C 

a 

L 153 

67.  5 

-1.2 

-.30 

2.  1 

o 96 

1ST 

e 

L 157 

67.  1 

-1.7 

-.41 

e.7 

3.96 

15R 

a 

L 156 

70.7 

2.0 

.50 

2.5 

1.  14 

151 

e 

L 155 

65.7 

-3.0 

-.74 

' .9 

.40 

1ST 

a 

L 162 

65.8 

-2.9 

-.73 

2.4 

1.  08 

1ST 

a 

L 163 

65.3 

-3.5 

— . 86 

2.3 

1.06 

1ST 

a 

L 166 

74.  5 

s.  e 

1.44 

1.4 

,64 

1 SC 

a 

LI  67 

62.  1 

-6.6 

- 1.63 

1.2 

,54 

1 51 

e 

L 1 7 C 

6e.7 

— o l 

-.01 

1.7 

.76 

1ST 

a 

L173B 

71.7 

3.  0 

.75 

3.7 

1,69 

1ST 

e 

L 176 

71.9 

3.  1 

• 7e 

3.3 

1.49 

1 5A 

e 

L182A 

71.  1 

2.3 

« se 

1.9 

o 87 

1 57 

a 

L 1821 

71.3 

2.  5 

.63 

2.3 

1.03 

1ST 

a 

L 1 8 3 

67.  0 

-1.7 

-.43 

2.4 

1,  10 

1ST 

a 

Lies 

73.5 

4.8 

1.  19 

2.7 

1,  23 

1ST 

a 

L 185 

65.  2 

-3.5 

-.87 

1.5 

.69 

1ST 

a 

L 15CC 

69.0 

.3 

.07 

2.0 

.90 

15C 

a 

L 15CR 

74.  8 

6.  1 

1.51 

2.7 

1. 23 

157 

e 

L 15  1 

67,6 

-1.  1 

-.2  8 

2.2 

1.47 

15C 

a 

L 15  = 

68.  4 

-.3 

-.  08 

2.2 

1.  4S 

1ST 

a 

L 206 

64.5 

-4.2 

- 1.  04 

5.4 

2.45 

15R 

e 

L 207 

6e.4 

-.3 

-,  08 

1.  2 

.57 

1=5 

a 

L 2 1 1 

86.0 

17,3 

4.  28 

18.  8 

8,57 

1ST 

* 

L 2 1 2 

72.  5 

3,  8 

.94 

1.4 

,64 

1ST 

e 

L 2 1 3 

73.  3 

«.t 

1.  15 

2.0 

.92 

1 SC 

a 

L 2 17 

67.  9 

-.9 

-.21 

1.6 

.73 

1SL 

a 

L2  15 

71.2 

2.4 

.61 

2.4 

1.  1 1 

1SE 

a 

L 2 23 

65,  3 

-3.  5 

-.ee 

1.  1 

.50 

1ST 

e 

L 224 

6e«4 

-.  3 

-.  08 

1.  1 

.51 

1ST 

a 

L226B 

78.8 

10.  1 

2.5  0 

2.2 

1,02 

1ST 

• 

L 2 2 6C 

76.  1 

7.4 

1,  84 

4.  0 

1,81 

1ST 

a 

L 2 2 6 

66.  2 

-2.5 

-.63 

1.8 

.81 

15T 

a 

L 233 

67.  2 

-1.5 

-.3e 

1.  5 

.69 

1ST 

e 

L 2 37  A 

68.  a 

. 1 

.02 

1.2 

.55 

1ST 

a 

L237B 

72.6 

3.9 

.96 

2.4 

1.09 

1 ST 

e 

L238A 

64.  2 

-♦.5 

- 1.  12 

1.5 

.69 

1ST 

e 

L 24  1 

73.0 

4.2 

1.05 

2.2 

1,47 

1 50 

a 

L 242 

71.  1 

2.4 

.60 

2.0 

.93 

1ST 

a 

L 243 

ae.7 

-•  1 

-,C1 

1.0 

.45 

15C 

a 

L 244 

6 1.  9 

-6.  9 

- 1.7C 

2.2 

1.02 

1ST 

e 

L 245 

67.  2 

- 1.  5 

-.38 

i.a 

.83 

1ST 

a 

L 25 4 

70.7 

1.  9 

.48 

1.0 

.48 

1ST 

a 

L 25  5 

73,  1 

4.  3 

1. 08 

1.7 

,76 

1ST 

a 

L 255 

64.6 

-4,  1 

- 1.  02 

2.6 

1.20 

1ST 

a 

1261 

65.  1 

-3.7 

-.91 

1,4 

.66 

1ST 

a 

L 26  2 

67,5 

-1,2 

-.31 

2.  1 

.94 

157 

e 

L 264 

12 


REPOST  N8«  63S  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  JANOART  1980 

ANALT8XS  T13-1  7 ABIE  1 

TBARXNO  3TRBNGTB,  GRAMS  - PRIMAPIIT  PRINTING  PAPERS 
TAPPZ  TENTATIVE  TEST  METB0D  T414  TS-63,  INTERN At  TEARING  RESISTANCE  OF  PAPER 


SAMPLE 

BEAT 

SET  OFFSET  B88I 

SAMPLE 

OFFSET  FEINTING 

TEST 

Do 

• is 

LAB 

G 1 6 

76  GRAMS  PER  SQUARE  METER 

G28 

94  GRAMS  PEE  1 

SCOABE  METER 

CODE 

MEAN 

DEV 

N©  DEV 

SDH 

S.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.SDR 

VAR 

F 

LAE 

L2  6 a 

49.2 

“1©  2 

-•58 

1.7 

1.14 

66.3 

-2.  5 

-.61 

2.1 

©97 

1 ST 

8 

L268 

L273 

47o  3 

-3.  1 

-1.47 

1.5 

1.03 

64.9 

-3.  e 

-.94 

1.8 

.80 

1ST 

C 

L273 

L27S 

52.  3 

.91 

1.2 

. 85 

74.  1 

5.4 

1.34 

2.1 

©96 

15T 

8 

L 275 

L2  77 

45©  5 

-5,0 

-2,  36 

2.0 

U 37 

58.7 

-10.  1 

-2.49 

2.2 

1.02 

1ST 

• 

L 277 

L278 

48©  5 

-2©0 

-.94 

1.9 

1.  26 

80.7 

12.0 

2.98 

2.  1 

.97 

1 51 

X 

L 278 

L2  79 

55©  7 

5,3 

2.53 

1.4 

.99 

76.9 

3.  1 

2.02 

2.5 

1.  14 

1ST 

* 

L 279 

L280 

50©  0 

-©4 

-.20 

1.3 

.90 

72.  1 

3.4 

.85 

2.2 

©99 

151 

e 

L2eo 

L2  a i 

50©  4 

c 

-.01 

1.4 

.93 

64,5 

-4.2 

-1.  04 

2.2 

1.02 

1ST 

e 

L2ei 

12  8 5 

47©  2 

-3.2 

-1.53 

2.2 

1.  54 

63.5 

-5.3 

-1.3C 

3.1 

1.40 

1ST 

8 

L2es 

L2  88 

52©  7 

2,3 

1.  10 

i.a 

1.20 

71.3 

2.5 

.63 

2.1 

• 95 

1ST 

8 

L2ee 

L290 

49,7 

-•  8 

-.  36 

1.3 

.89 

69.9 

U1 

• 28 

2.9 

1.32 

1ST 

8 

L 290 

L291 

52©  7 

2.3 

1.  10 

1©  4 

.99 

74.5 

5.7 

1.42 

1.8 

• 82 

15A 

e 

L 29  1 

L3  05 

51©  1 

©7 

.34 

1.2 

. 82 

65.7 

-3.  1 

-.76 

1.7 

.78 

15T 

e 

L305 

L309 

51©  8 

1.4 

.65 

1.5 

1.  01 

71.4 

2.7 

.66 

1.9 

.88 

1ST 

e 

L 309 

L3  1 1 

48.5 

- 1 o 9 

-©90 

uo 

• 68 

68.4 

-.3 

-.  ce 

1.9 

• 86 

1ST 

8 

L 3 1 1 

13  12 

48©  4 

-2.0 

-.96 

1.2 

• 85 

61.5 

-7.3 

-1.80 

2,2 

1.00 

1ST 

8 

L 3 1 2 

L3  1 3 

49©  1 

- 1©  2 

-.61 

U1 

.73 

69.5 

.7 

• 18 

2.4 

1.09 

15L 

8 

L 3 1 3 

L3  1 5 

51©  5 

1©  1 

©S3 

1.2 

. 86 

67.2 

■U5 

-.38 

U7 

.76 

1ST 

8 

L315 

L321 

49©  9 

— o 6 

-.27 

.7 

.51 

64.5 

-4.2 

•1.04 

2.6 

U 17 

1ST 

8 

L 3 2 1 

L3  28 

51,9 

US 

.72 

©7 

©51 

71.6 

2.9 

.71 

1.3 

.60 

1ST 

8 

1328 

13  33 

48©  4 

-2.0 

-.96 

2.3 

1.  55 

65.5 

-3.3 

-.8  1 

2.9 

1.33 

1 ST 

8 

L323 

1334 

50©  3 

— , 1 

-.04 

1.6 

1,09 

68.4 

-.3 

-.08 

2.4 

1.  10 

15T 

8 

1334 

L336 

50.7 

• 2 

• 12 

.7 

.50 

64.3 

-4.5 

-Ull 

UO 

.47 

1ST 

8 

L 336 

1345 

48,  7 

-1.7 

-©80 

U2 

©ao 

67.7 

-uo 

-.25 

2.  1 

©94 

1ST 

8 

L34S 

L348 

50©  0 

— 9 4 

-.20 

• C 

.00 

6e.o 

-.7 

-.18 

1.7 

©77 

151 

8 

1348 

L352 

5 1©  7 

1,  3 

©60 

1.1 

.76 

69.7 

U 0 

.25 

2.1 

«9e 

15C 

8 

L352 

13  58 

S3©  2 

2©  7 

1©30 

1.9 

1.31 

69.  2 

.5 

• 13 

US 

.68 

15T 

e 

I3se 

L3  60 

SOo  1 

— » 4 

-©  17 

1.3 

.93 

62.7 

-6.  1 

-1.50 

2.6 

1.19 

1 51 

8 

1 360 

13  76 

47©  5 

-3.  0 

-1.41 

1.6 

1©  07 

65.  5 

-3.2 

-.79 

2.3 

1.05 

1ST 

8 

L 376 

13  82 

66©  2 

is©  e 

7.51 

1.4 

.94 

106.9 

40.  2 

9.97 

2.2 

1,01 

1ST 

* 

L3e2 

13  86 

48©  1 

-2©  3 

-lo  09 

us 

U 00 

64.  1 

-4.6 

-1.14 

2.2 

1.00 

1ST 

8 

L3ee 

1388 

5 0©  3 

—o  2 

-.07 

1,4 

.95 

79.5 

10.7 

2.66 

1 o 5 

©67 

1ST 

X 

L 3 8 8 

I3  96M 

32©  5 

-17©  9 

-a,  si 

4©  2 

2.  89 

48.  1 

-20.7 

-5.  12 

5.  1 

2©  35 

1ST 

« 

L396M 

L4  42 

54©  2 

3.  e 

i.eo 

U9 

1,30 

62.3 

13.5 

3.36 

2.8 

U 26 

155 

5 

L 44  2 

14  84 

53©  6 

3.2 

1.51 

2.3 

1©  57 

71.9 

3.  1 

© 7 6 

3.  8 

lo  74 

1ST 

e 

L 4 €4 

1558 

49,  3 

-1.2 

— • 55 

©a 

.55 

64.9 

-3.9 

-.96 

2.6 

1 o 2 1 

1ST 

8 

LS5e 

1562 

5 2©  1 

1 © 6 

.78 

2.2 

U 50 

72.3 

3©  5 

• se 

1.7 

©78 

1ST 

e 

156  2 

1565 

51©  5 

1©  c 

.50 

©9 

. 63 

72.  1 

3.4 

.es 

2.6 

1©  17 

1ST 

e 

1565 

1566 

48©  7 

-1.7 

•©80 

1.1 

.75 

70.  S 

ua 

o 45 

3.2 

1©  47 

1ST 

8 

1566 

L567 

se©  a 

a.  4 

3.99 

1.0 

.70 

79.  5 

10,  7 

2.66 

1.9 

©88 

1 SC 

X 

1567 

1574 

52©  5 

2©  1 

1.00 

U2 

.82 

71.  1 

2.3 

©se 

3.6 

1 o 65 

1ST 

8 

1874 

15  75 

50©  e 

o 4 

. 19 

1.4 

• 9e 

7 0.  9 

2.  2 

.54 

2.0 

.90 

15L 

e 

1575 

15  76 

55,  1 

4©  7 

2.24 

1.6 

1.  07 

82.0 

13.  3 

3.29 

3.0 

1.38 

1ST 

* 

1576 

15  80 

52©  5 

2.  1 

1.00 

.9 

• 63 

69.  2 

.5 

.12 

1.3 

©58 

1ST 

8 

15  80 

1581 

51©  5 

1©  1 

.50 

1.2 

. S3 

70.4 

1.7 

.42 

3.2 

1,46 

1 SC 

e 

isei 

15  99 

50,5 

.0 

. 02 

.9 

• 6 3 

68.3 

-.5 

-.11 

1.7 

.76 

1ST 

8 

1599 

1600 

52©  7 

2,3 

1.  10 

1.7 

U 17 

72,9 

4.2 

1,04 

2.4 

1.08 

1ST 

8 

1600 

16  04 

45©  9 

-4.6 

-2.  17 

2,6 

1.76 

75.  5 

6.7 

1.67 

3.3 

1.  52 

1ST 

X 

1604 

16  06 

490  3 

-1©2 

-.55 

uo 

.66 

69.6 

.9 

.22 

1.5 

.71 

1 51 

e 

1606 

16  1 0 

50.3 

-e  1 

-.04 

1.9 

1.31 

72.  0 

3.3 

• ai 

4.0 

1.83 

1ST 

8 

1610 

16  22 

27©  1 

-23,3 

-11.09 

2.4 

1.62 

42.0 

-26.7 

— 6.  63 

2.8 

la  29 

15L 

* 

1622 

16  26 

4 70  6 

-2.  8 

-1.34 

1.4 

.93 

65.2 

-3.S 

-.87 

2.3 

1.05 

15L 

e 

1626 

1651 

1 1©  8 

-38,6 

- ie. se 

U 1 

.74 

15.4 

-53.3 

- 13. 22 

. 6 

.29 

151 

* 

1651 

1652 

52©  0 

1.6 

©75 

2.7 

l.  a7 

75.2 

6.5 

1.61 

2.4 

i.oe 

15C 

8 

1652 

16  54 

46o  9 

-3,6 

- 1©  69 

.9 

.63 

61,3 

-7.5 

-1.85 

1.3 

.58 

1ST 

8 

1654 

1670 

49©  0 

-1,4 

se 

U7 

U 19 

65.7 

-3.0 

-.74 

1.5 

,68 

1ST 

8 

1 67  C 

16  76 

48©  4 

-2.0 

-.96 

US 

1.  06 

61.4 

-7,3 

-1.82 

2.  1 

.94 

1ST 

8 

1676 

1680 

51©  5 

1.  1 

©S3 

1.3 

.89 

69,  1 

• 3 

.08 

2.5 

U 14 

1 51 

8 

1680 

16  84 

52©  0 

lot 

.75 

2.0 

1.37 

72.4 

3.7 

.91 

1.9 

©86 

1EL 

8 

1684 

1685 

52©  9 

2©  4 

1.  16 

1.4 

.93 

72.3 

3.6 

. e9 

1.9 

. 86 

1ST 

e 

1665 

16  92 

48,  1 

-2©  4 

-1.  12 

l.S 

uos 

66.5 

-2.2 

-•  54 

2.9 

1©  33 

1ST 

8 

1692 

16  96 

45©  1 

-5,4 

-2.55 

1.5 

1.02 

70.3 

U 5 

.38 

2.4 

1.08 

1ST 

X 

1696 

16  97 

S2o  6 

2©  2 

1©  04 

U 1 

.76 

69.3 

.6 

. 15 

2.3 

1.04 

1ST 

e 

1697 

16  9 8 

46o  3 

-4.  2 

-i09e 

1.3 

.92 

64.7 

-4.0 

-.99 

U3 

© 80 

15L 

e 

16  9 8 

17  04 

52©  5 

2.0 

. 57 

2.0 

1.3  8 

59.7 

-9.0 

-2.24 

2.0 

©90 

151 

X 

1704 

13 
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TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  115-1  TABLE  1 

TEABING  STRENGTH,  GBAMS  - PRIMARILY  PRINTING  PAPERS 
TAPPI  TENTATIVE  TEST  METBOD  T414  TS-65.  INTEBNAL  TEABING  BESISTANCE  OF  PAPEB 


SAMPLE 

BEAT 

SET  OFFSET  BOOK 

SAMPLE 

OFFSET  PRINTING 

TEST 

D. 

■ 15 

LAB 

G 1 6 

76  GBAMS 

1 FEB  l 

SQUARE  METER 

G28 

94  GBAMS 

PER  : 

SQUARE  METER 

code 

MEAN 

DEV 

N®  DEV 

SDR 

S®  SDR 

MEAN 

DEV  N 

• DEV 

SDB 

B®  SDB 

VAB 

F 

LAE 

L7  43 

53,  3 

2®  9 

1®  38 

4®  5 

3.07 

71.2 

2®  5 

• 62 

2®  9 

1.34 

15L 

0 

L742 

L746P 

5 to  3 

.9 

• 41 

1®  4 

.98 

70®  4 

1.7 

• 42 

2.7 

1,25 

1ST 

0 

L746P 

L746S 

55,  0 

4.5 

2®  IT 

1.8 

1.2S 

76.  6 

7.9 

1®  95 

2.4 

1.03 

15T 

e 

L746S 

GH~  MEAN 

• 50.  4 

GBAMS 

GRAND  MEAN 

• 6e®7 

GBAM9 

TEST  DETERMINATIONS 

• 15 

SD  MEANS 

• 2,  1 

GBAMS 

SD 

OF  MEANS 

• 4.0 

GBAMS 

120  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDK 

- 1®  S GRAMS 

AVERAGE 

SDB 

- 2.2 

GBAMS 

GR„  MEAN 

* 494,5 

MILLINERTON 

GRAND  MEAN 

• 674.0 

MILLINERTON 

L2  25 

52®  7 

2.2 

1®  07 

1®0 

.67 

72.  1 

3.4 

• 85 

1®  2 

,54 

15V 

♦ 

L £25 

12  SOL 

55®  5 

5.  1 

2®  43 

1*7 

1®  19 

83®  1 

14®  3 

3.56 

1.5 

.70 

15B 

♦ 

L250L 

L2S1 

5 1®  9 

1®  4 

• 69 

1®0 

• 68 

77.4 

3.7 

2®  15 

2.4 

1,  12 

151 

♦ 

L 25  1 

L3  26 

47®  e 

-2®  7 

-1®26 

1.3 

• 92 

66.9 

-1.8 

-.45 

1.9 

,88 

1SN 

♦ 

L 326 

L339 

49®  7 

-®  7 

-•33 

1*5 

1.02 

67®  9 

-.9 

-.21 

3.0 

1,36 

15N 

♦ 

L339 

L341 

48o  5 

-2,0 

-.S3 

1.8 

1.21 

66,3 

-2®  5 

-.61 

1.3 

,32 

1SN 

♦ 

L 34  1 

L356 

55®  3 

4,9 

2.34 

1.2 

.85 

76®  5 

7.8 

1.94 

4,4 

2,03 

1SN 

♦ 

L2S6 

L565 

50®  7 

• 2 

• 12 

1.4 

• 99 

69®  1 

• 3 

• C 8 

2.4 

1,08 

1 SB 

♦ 

L 5 85 

L7  05 

49®  1 

— 1®  4 

-®6S 

t.a 

1*26 

69®  3 

.6 

. IS 

2.9 

1,32 

152 

♦ 

L705 

17  06 

29®  6 

-20®  e 

-9®  91 

5®  1 

3.48 

30®  1 

-38®  7 

9.59 

4.1 

1.89 

152 

♦ 

L706 

L7  34 

48,3 

-2®  1 

-1.00 

.9 

.62 

67®  3 

-1.4 

-.34 

2.6 

lo  18 

1SN 

♦ 

L734 

L7  3B 

5 1®  5 

1®  1 

• S3 

1.9 

1®  32 

67.3 

— 1®  4 

-.34 

2.0 

.91 

152 

♦ 

L 7 3 6 

TOTAL  NUMBER  OF  LABOBAT OKIES  BEPOSTING  * 14S 

Best  values:  016  50+3  grams 

G28  69  + 7 grams 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  212, 

382,  396M 

Data  from  the  following  laboratories  appear  to  be 
off  by  a multiplicative  factor:  622,  651 

Data  from  the  following  laboratories  appeared  to 
be  off  by  a multiplicative  factor:  225.  Code 

15V  was  assigned  temporarily  put  in  a factor  of  2. 
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REPORT  N0o  63S  TAPPI  COLL A BOB ATI Y E REFERENCE  PROGRAM 

ANALYSIS  115-1  TAELE  2 

TEASING  STBENGTB,  GRAMS  - PBIMABIIY  PHINTING  PAPERS 
TAPPI  TENTATIVE  TEST  METBOD  T4  1 4 TS-65,  INTEBNAL  TEASING  BESISTANCE  OF  PAPEB 

LAB  MEANS  COORDINATES  AVG 


CODE 

F 

G 16 

G28 

MAJ0S 

MINOB 

B©  SOB 

VAB 

PROPERTY— -TEST  INSTBCMENT- --CONDITIONS 

L651 

* 

1 1,  8 

1 5©  4 

-64.  5 

13.5 

• 52 

1ST 

TEASING 

STBENGTB 

35 

TO 

1 10G , THRING-ELMENDORF! SCALE 

ie 

100  ) 

Lb  22 

* 

27o  1 

42©  0 

-33,9 

10,3 

1©  45 

15L 

TEARING 

STBENGTB 

35 

TO 

110G,  LOSENTZ “RETIRES 

LT06 

— 

29o6 

30©  1 

•43«  e 

3.  2 

2©  6 8 

15X 

TEASING 

STRENGTH 

35 

TO 

HOG:  GIVE  INSTRUMENT  MAKE 

.MODEL 

L396M 

* 

3 2.  5 

48©  1 

•26a  2 

7.9 

2©  62 

1ST 

TEARING 

STRENGTH 

35 

TO 

UOG,1BRXNG-ELMENDORF<  SCALE 

TO 

IOC  ) 

LI  50 

X 

4 30  0 

55©  6 

-15,0 

1,4 

,71 

1ST 

TEASING 

STRENGTH 

35 

TO 

1 10G , TBRI NG- ELMENDO RF! SCALE 

Te 

100  ) 

LI  43 

• 

43©  6 

58©  9 

-1 1,7 

2,2 

1.00 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 1 OG , T BRING— ELMENDO RF!  SCALE 

ie 

100  ) 

L6  96 

X 

45a  1 

70©  3 

—a  8 

5,5 

1,05 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 1 OG . TBR ING— ELMENDO RF! SCALE 

ie 

100  ) 

L277 

• 

45o  5 

58©  7 

-11,2 

© 4 

1.19 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 1 CG ,TE RING- ELM ENDORF(  SCALE 

ie 

100  ) 

L6  04 

X 

45a  9 

75©  5 

4.3 

6,9 

1,64 

15T 

TEARING 

STRENGTH 

35 

TO 

110G, THRING-ELMENDORF!  SCALE 

Te 

100  ) 

L6  98 

0 

460  3 

64©  7 

-5.3 

2,2 

,86 

15L 

TEARING 

STRENGTH 

35 

TO 

11CG,  LORENTZ-RETTHES 

L224 

0 

46o  5 

65©  3 

-4.  S 

2.  2 

.64 

15T 

TEAHING 

STRENGTH 

35 

TO 

1 1 OG , TBRING- ELMENDOHF!  SCALE 

ie 

100  ) 

LI  58 

0 

46o8 

67  a 1 

-3,0 

2,6 

2©  66 

1 SB 

TEARING 

STRENGTH 

35 

TO 

llOG.TBRING-ELMENDOHF, DIGITAL 

REAECUT 

L654 

0 

46o  9 

6 1 a 3 

-So  3 

.2 

• 61 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 1 CG , TBRING— ELMENDOHF!  SCALE 

Te 

100  ) 

L2  35 

3 

4702 

63©  5 

-6,  1 

©a 

1©  47 

1ST 

TEARING 

STRENGTH 

35 

TO 

110G,THRING-ELMENDORF( SCALE 

ie 

100  ) 

LI  70 

a 

47,  2 

62©  1 

-7a  3 

©2 

• 62 

1ST 

TEARING 

STRENGTH 

35 

T0 

1 lCG,THRING-ELMENDOHF(  SCALE 

Te 

100  ) 

L273 

a 

47e  3 

64,  9 

—4©  7 

lo  3 

.91 

1ST 

TEAHING 

STRENGTH 

35 

T3 

110G,TBRI KG- ELMENDOHF! SCALE 

ie 

100  ) 

L376 

a 

470  5 

65©  5 

-4©  1 

1,4 

1.06 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 10G , THRI NG -ELMENDOHF< SCALE 

ie 

100  ) 

L6  26 

a 

470  6 

65©  2 

-4,4 

1©  1 

.99 

1SL 

TEARING 

STBENGTB 

35 

TO 

HOG,  LOiENTZ-RETTRES 

L241 

a 

47®  7 

64©  2 

-5,  2 

• 6 

©62 

15T 

TEARING 

STRENGTH 

35 

TO 

1 10G , THRING-ELMENDORF( SCALE 

ie 

ICO  ) 

L326 

— 

470e 

66,9 

-2,  8 

1,7 

.90 

15N 

TEARING 

STRENGTH 

35 

t a 

HOG, I3RING-ELMEND0RF,  NO  CUT  OUT 

LI  00 

a 

48,0 

68©  0 

-1,6 

2©  0 

• 85 

ISM 

TEAHING 

STRENGTH 

35 

Te 

HOC,  1.  M.  M IRF IELD  ( AFPIT A -E1MEND eRF  ) 

L6  92 

a 

480  1 

66,  5 

-30  0 

1.3 

1©  19 

15T 

TEARING 

STRENGTH 

35 

TO 

11  OG , THRING-ELMENDORF!  SCALE 

ie 

1 OC  1 

L386 

a 

48a  l 

64©  1 

-5©  1 

• 2 

1«00 

15T 

TEARING 

STRENGTH 

35 

TO 

1 l CG  , THRING—  EL11END05F!  SCALE 

ie 

100  ) 

L261 

a 

48«  l 

64©  6 

-4,7 

©4 

1.43 

15T 

TEAHING 

STRENGTH 

35 

16 

11 CG , TERING— ELMENDORF( SCALE 

ie 

100  ) 

LI  24 

a 

48©  2 

66©  1 

-3.3 

1.0 

1.15 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 1 OG , THRING- ELMENDOHF(  SCALE 

ie 

100  ) 

L2  49 

a 

4 8©  2 

6 1,9 

-7,  2 

-.a 

©94 

1ST 

TEAHING 

STRENGTH 

35 

TO 

110G, THRI NG-ELMENDORF! SCALE 

ie 

100  ) 

L7  34 

— 

48©  3 

67,3 

-2.  1 

1.4 

.90 

15N 

TEARING 

STHENGTH 

35 

TO 

1 10G  , 7 BRING -ELM  EM  CORF  , NO  CUT  eUT 

L676 

a 

480  4 

6 1©  4 

-7,5 

-1.  1 

1.00 

1ST 

TEARING 

STBENGTB 

35 

TO 

1 10G , THRI NG-ELMENDORF! SCALE 

TO 

100  ) 

LI  1 5 

a 

4 8,4 

62.  7 

-6,4 

-.6 

1©  10 

15C 

TEARING 

STRENGTH 

35 

TO 

110G,  THRING-ELMENDORF  ( R©  AIR 

CLAMP } 

L333 

a 

4 8©  4 

65©  5 

-3,  8 

.5 

1©44 

1ST 

TEARING 

STHENGTH 

35 

TO 

1 1 OG , THRING-ELMENDORF ( SCALE 

Te 

100  ) 

L312 

a 

4 8©  4 

61,  5 

-7,5 

-1©  l 

.93 

1ST 

TBARING 

STRENGTH 

35 

TO 

11CG, THRING-ELMENDORF!  SCALE 

ie 

100  ) 

LI  90C 

a 

48©  4 

65a  2 

-4,0 

« * 

.69 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 1 CG , T BRING  — EL MEN D0HF<  SCALE 

TC 

100  ) 

L278 

X 

48a  5 

80*7 

10.2 

6,7 

1©12 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 1 CG , TER ING- ELMEND0HF<  SCALE 

ie 

IOC  ) 

L3  41 

— 

48©  5 

66©  3 

-3.0 

©a 

1,02 

15N 

TEARING 

STRENGTH 

35 

TO 

HOG, THRING-ELMENDORF,  NO  CCT  OFT 

LI  59 

a 

48©  5 

7 0©  7 

1©0 

2,6 

1.23 

1SL 

TEARING 

STHENGTH 

35 

TO 

1 1 CG , LOBENTZ-RETTRES 

L31  1 

a 

48o5 

68©  4 

-la  1 

1©  6 

.77 

15T 

TEARING 

STHENGTH 

35 

TO 

1 10G , THR I NG- EL MEN DO  SF ( SCALE 

ie 

100  ) 

LI  66 

a 

4 8©  6 

65©  3 

-3,  9 

o 3 

1,01 

1ST 

TEARING 

STRENGTH 

35 

TO 

110G. THRING-ELMENDORF! SCALE 

ie 

IOC  ) 

H82A 

a 

4 8©  7 

7 1©  9 

2,2 

2.9 

1,38 

ISA 

TEAHING 

STRENGTH 

35 

TO 

110G,  APFITA 

L566 

a 

48©  7 

70©  5 

la  0 

2.3 

1.  11 

15T 

TEAHING 

STRENGTH 

35 

TO 

I1CC,  THRING-ELMENDORF!  SCALE 

t e 

ICC  ) 

L34S 

a 

4e07 

67,7 

-1,6 

1©  1 

,37 

1ST 

TEAHING 

STRENGTH 

35 

TO 

UCG, THRING-ELMENDORF!  SCALE 

ie 

IOC  ) 

L2  07 

a 

4 So  9 

64©  5 

-4,  5 

-.3 

2,40 

1 SR 

TEARING 

STHENGTH 

35 

t a 

110G, THRING-ELMENDORF, DIGITAL  READOUT 

LI  85 

a 

48©  9 

67©  0 

-2,2 

©7 

1.  13 

1ST 

TEAHING 

STHENGTH 

35 

ie 

110G, THRING-ELMENDORF! SCALE 

ie 

IOC  ) 

L670 

a 

49,0 

65,7 

-3©  3 

9 1 

.93 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 10G , TBRI NG- ELMENDOHF ( SCALE 

te 

IOC  ) 

L705 

♦ 

49©  1 

69©  3 

,0 

1,5 

1.  29 

>5X 

TEAHING 

STRENGTH 

35 

TO 

110G;  GIVE  INSTRUMENT  MAKE 

.MODEL 

L3  13 

a 

49o  1 

69©  5 

.2 

1.5 

.91 

15L 

TEARING 

STHENGTH 

35 

TO 

HOG,  L0SENTZ-RETTRES 

L2  33 

a 

45©  1 

66©  2 

-2.8 

o 1 

.81 

15T 

TEARING 

STRENGTH 

35 

TO 

110G, THRING-ELMENDORF! SCALE 

ie 

IOC  ) 

LI  22 

a 

49©  2 

70.2 

• 9 

1.8 

• 81 

15C 

TEARING 

STRENGTH 

35 

TO 

110G,  THRING-ELMENDORF  < Ra  AIR 

CLAMP  ) 

L268 

a 

49©  2 

66©  3 

-2,7 

• 1 

1.05 

1ST 

TEAHING 

STRENGTH 

35 

TO 

HOG, THRING-ELMENDORF! SCALE 

TC 

IOC  ) 

L606 

a 

49©  3 

69.6 

• 3 

1,4 

.68 

15T 

TEARING 

STRENGTH 

35 

TO 

1 10G , TBRI NG  — ELMENDO  RF!  SCAIE 

ie 

1 00  ) 

L558 

a 

49©  3 

64.9 

-4.0 

-o  5 

• 68 

15T 

TEARING 

STRENGTH 

35 

TO 

llOG, THRING-ELMENDORF! SCAIE 

ie 

IOC  ) 

L237A 

a 

49,  4 

67©  2 

-la  e 

.3 

,75 

15T 

TEARING 

STRENGTH 

35 

TO 

1 1 CG , THRING-ELMENDORF!  SCALE 

Te 

1 OC  J 

LI  41 

a 

4 9©  5 

6503 

-3o  5 

-o  5 

©73 

15T 

TEARING 

STRENGTH 

35 

TO 

110G. THRING-ELMENDORF! SCALE 

Te 

IOC) 

LI  21 

a 

490  5 

65©  2 

-3,6 

-©6 

.97 

15T 

TEARING 

STRENGTH 

35 

TO 

1 1 CG, TBR ING- ELMENDO RF!  SCALE 

TC 

IOC  ) 

LI  1 8 

a 

49©  5 

66©  e 

-2a  1 

. 1 

.95 

1ST 

TEARING 

STRENGTH 

35 

TO 

HCG, THRING-ELMENDORF!  SCALE 

ie 

100  ) 

LI  53 

a 

49©  6 

66©  6 

-2,  3 

— © 1 

.99 

ISC 

TEARING 

STRENGTH 

35 

TO 

HOG,  THRING-ELMENDORF  !R.AIS 

CLAMP  ) 

L2  90 

a 

45,7 

69,5 

a 7 

1.2 

1.  10 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 10G , TBRI NG- ELM ENDORF!  SCALE 

ie 

IOC  ) 

L339 

♦ 

450  7 

67©  9 

-la  1 

o 3 

la  19 

1SN 

TEARING 

STRENGTH 

35 

TO 

llOG , THRING-ELMENDORF , NO  CUT  OUT 

LI  0 5 

a 

49,8 

70,  2 

1.  1 

1.2 

1,27 

1ST 

TEARING 

STRENGTH 

35 

TO 

llOG, THRING-ELMENDORF! SCALE 

ie 

100  ) 

L3  21 

a 

49©  9 

64,  5 

-*•  1 

-1,2 

.84 

15T 

TEARING 

STHENGTH 

35 

TO 

1 10G, THRING-ELMENDORF!  SCALE 

ie 

100  ) 

L348 

a 

50,0 

68,0 

— o 8 

• 1 

.39 

1ST 

TEARING 

STRENGTH 

35 

TO 

llOG. THRING-ELMENDORF!  SCALE 

ie 

100  ) 

L2  80 

a 

50,0 

7 2.  1 

2.  9 

io  e 

.94 

15L 

TEARING 

STRENGTH 

35 

TO 

HCG,  10  SENTZ- RETIRES 

L360 

a 

50©  1 

62,7 

-5a  7 

-2,  1 

1,06 

1ST 

TEARING 

STRENGTH 

35 

TO 

llCG .THRING-ELMENDORF!  SCALE 

t e 

ICO) 

L237B 

a 

50,  1 

68,  e 

-a  1 

o 4 

.48 

1ST 

TEARING 

STRENGTH 

35 

TO 

HOG, THRING-ELMENDORF!  SCALE 

ie 

IOC  ) 

LI  63 

a 

5C-,  1 

65,8 

-2.  a 

",  9 

.92 

15T 

TEARING 

STRENGTH 

35 

TO 

1 1 CG . TB  * ING- ELMEND0RF1  SCALE 

ie 

IOC  ) 

LI  89 

a 

SCa  1 

73©  5 

4.3 

2.2 

1.00 

1ST 

TEAHING 

STRENGTB 

35 

TO 

1 1 CG , TBR ING- ELMENDORF! SCALE 

Te 

ICO  ) 

15 
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REPORT  NO©  63S  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 

ANALYSIS  115-1  TAEIE  2 

TEARING  STRENGTH,  GRAMS  - PRIMARILY  PRINTING  PAPERS 
TAPPI  TENTATIVE  TEST  METHOD  T4  1 4 TS-65,  INTERNAL  TEARING  RESISTANCE  OF  PAPER 

I A B MEANS  COORDINATES  AVG 


CODE 

F 

G 1 6 

G2e 

MAJOR 

MINOR 

R.  SDR 

VAR 

PROPERTY- — TEST  INSTRCMENT-— CONDITIONS 

LI  03 

8 

5C0  1 

68.S 

-.3 

.2 

.54 

15T 

TEARING 

STRENGTH 

3S 

TO 

1 10G, THRING-ELMENDORF! SCALE 

ie 

100  ) 

L2  54 

a 

50s  1 

67o  2 

-US 

-.4 

1.12 

1ST 

TEARING 

STRENGTB 

35 

TO 

1 10G , THRI NG-ELMEND0RF1 SCALE 

TO 

IOC  ) 

L388 

X 

50s  3 

790  5 

9.7 

4©  5 

• 81 

1ST 

TEARING 

STRENGTB 

35 

TO 

110G, THRING-ELMENDORF! SCALE 

TO 

1 OC  ) 

L6  1 0 

a 

5®o  3 

72©  0 

3©  0 

1©4 

1.57 

1ST 

TEASING 

STRENGTH 

35 

TO 

1 10G , T BRING- ELM ENDOHF( SCALE 

TO 

100  ) 

L3  34 

a 

50s  3 

68.  4 

-.3 

-.0 

la  10 

15T 

TEARING 

STRENGTH 

35 

TO 

1 10G , TBRI NG-ELMENDORF ( SCALE 

TO 

100  ) 

1162 

0 

5 Os  4 

65.  7 

“2.  7 

-1.2 

.59 

1ST 

TEARING 

STRENGTH 

35 

TO 

11CG.TBRING-ELMEND0RF!  SCALE 

Te 

1 00  ) 

L281 

a 

5 Co  4 

64.5 

-3«  8 

-1.7 

«97 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 lCG.THUNG— ELMEND0RF1  SCALE 

TO 

1 00  ) 

L262 

a 

5Gq  5 

65e  1 

-3.3 

-l.S 

.67 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 1 CG , T BRING- ELM ENDORF!  SCALE 

Te 

100  ) 

LI  28 

a 

5 Co  5 

66.  1 

-2.3 

-1.  1 

.85 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 1 CG ,THR ING- ELM ENDORF!  SCALE 

Te 

100  ) 

L599 

a 

5 Co  5 

68.  3 

-.4 

— o 2 

• 69 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 1 CG , T BRING- ELMENDORF! SCALE 

t e 

100  ) 

L5  S5 

♦ 

5Co7 

69.  1 

o 4 

-»  1 

1.04 

1SE 

TEARING 

STRENGTH 

35 

TO 

1 1 CG , THRING-ELMENDORF, AMBIENT  CCND© 

1336 

a 

50«7 

64.3 

-4.0 

-2.0 

.48 

15T 

TEARING 

STRENGTH 

35 

TO 

UCG, TBRING- ELMENDORF! SCALE 

ie 

100  ) 

L2  44 

a 

5 Co  8 

68.7 

o 1 

-.4 

.49 

ISC 

TEARING 

STRENGTH 

35 

TO 

11CG,  THRING-ELMENDOPF  ( R©A!R 

CLANF  ) 

L2  43 

a 

50o8 

7 lo  1 

2.4 

.6 

1.02 

1ST 

TEARING 

STRENGTH 

35 

TO 

11CG,1BR ING—  ELMENDO  RF(  SCALE 

Te 

IOC  ) 

LI  57 

a 

5C0e 

670  5 

-.9 

-.e 

.89 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 1 CG , TBRING- ELMENDORF! SCALE 

Te 

100  ) 

LS75 

a 

5 CoS 

70.9 

2.  1 

.s 

.94 

15L 

TEARING 

STRENGTH 

35 

TO 

HOG,  LO  IENTZ  - RETTRES 

LI  32T 

a 

5C09 

71.  1 

2.3 

.5 

.98 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 10G , THRI NG-ELMENDORF1 SCALE 

TO 

100  ) 

L2  1 ? 

a 

5 lo  0 

73.3 

4o4 

1.4 

.94 

150 

TEARING 

STRENGTB 

35 

TO 

1 10G, THRI NG-ELMENDORF, AIR  Cl AMP, DIGIT 

LI  26 

a 

51.0 

70.2 

1.6 

. 1 

1.05 

15T 

TEARING 

STRENGTH 

35 

T8 

110G,1BRI NG- ELMENDO SF ( SCALE 

Te 

100  ) 

L173B 

a 

5 Jo  1 

68®  7 

o 2 

-.  6 

.89 

15T 

TEARING 

STRENGTB 

35 

TO 

1 1 CG , T HRI NG-ELMEND0RF1 SCALE 

TO 

100  ) 

L305 

o 

5 lo  1 

65.  7 

-2.5 

-1.9 

.ee 

1ST 

TEARING 

STRENGTB 

35 

TO 

1 1 CG , TBRING- ELMENDORF!  SCALE 

Te 

100) 

L2  55 

0 

5 lo  1 

70.7 

2.  1 

• 1 

.52 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 1CG.THRING— ELMENDORF(  SCALE 

Te 

IOC  ) 

LI  95 

a 

5 So  2 

67.6 

-.7 

-t.2 

1.  59 

15C 

TEARING 

STRENGTH 

35 

TO 

110G,  TH RING -ELM ENDORF  ( H©  AIR 

CLAMP  ) 

L2  26B 

a 

S lo  2 

68.4 

• 0 

-.  8 

.76 

1ST 

TEARING 

STRENGTB 

35 

TO 

11 CG .TBRING- ELMENDORF! SCALE 

ie 

ICO  ) 

L2  06 

a 

5 lo  3 

68.4 

.0 

-.9 

1.20 

15T 

TEARING 

STRENGTH 

35 

TO 

1 1 CG .TBRING- ELMENDORF!  SCALE 

ie 

IOC  ) 

L746P 

a 

5 lo 3 

70.4 

1.9 

-.  1 

1.  12 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 10G, TBRING-ELMENDOHF( SCALE 

TO 

IOC  ) 

LI  48 

a 

5 lo  3 

69.  1 

.7 

-.7 

.88 

1ST 

TEARING 

STRENGTB 

35 

TO 

110G, THRI NG- EL M ENDORF ( SCALE 

Te 

IOC  ) 

L264 

a 

5 lo  5 

67.  5 

-.7 

-1.5 

1.35 

1ST 

TEARING 

STRENGTB 

35 

Ta 

1 10G , T BRI NG-ELMENDOBF(  SCALE 

ie 

IOC  ) 

L56S 

a 

5 lo  5 

72.  1 

3.5 

.4 

.90 

15T 

TEARING 

STRENGTH 

35 

TO 

1 10G, THRING-ELMENDORF! SCALE 

TO 

100  ) 

L581 

a 

5 lo  5 

70.4 

2.0 

-o  3 

1.  15 

ISO 

TEARING 

STRENGTH 

35 

TO 

110G, T BRI NG-ELMEND6RF , AIR  CL AMP, DIGIT 

L738 

♦ 

5 lo  5 

67.3 

-o  8 

-1.6 

1.11 

15X 

TEARING 

STRENGTB 

3 5 

TO 

HOG:  GIVE  INSTRUMENT  MAKE 

.MCDEL 

L315 

a 

5 lo  5 

67e  2 

-.9 

-1.6 

.81 

15T 

TEARING 

STRENGTH 

35 

TO 

1 1 CG , TARING- ELM END01F<  SCALE 

ie 

100  ) 

L2  59 

a 

51.5 

73©  1 

4.4 

.8 

.69 

1ST 

TEARING 

STRENGTH 

35 

TO 

11CG, TBRING- ELMENDORF! SCALE 

ie 

100  ) 

L6  80 

a 

5 lo  5 

69©  1 

o 8 

-.9 

1.02 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 1 CG , TH RING- ELM ENDORF!  SCALE 

TC 

IOC  ) 

L352 

a 

5 I©  7 

69.7 

1.4 

-.7 

.87 

15C 

TEARING 

STRENGTH 

35 

TO 

llCG,  THRING-ELMENDORF  <R©AIR 

CLAMF  ) 

L219 

a 

51«7 

67.9 

— o 2 

-1.5 

.80 

1SL 

TEARING 

STRENGTH 

35 

TO 

HOG,  L05EMTZ-RETT8ES 

L309 

a 

5 I©  8 

7 lo  4 

3.0 

-.2 

.94 

15T 

TEARING 

STRENGTH 

35 

TO 

1 1 OG , THRI NG-ELMEND3RF( SCALE 

ie 

IOC  ) 

LI  39 

a 

5 So  3 

72.4 

3.9 

. 2 

.59 

1ST 

TEARING 

STRENGTH 

35 

TO 

110G, THRI NG -ELMEND8RF1 SCALE 

ie 

IOC  ) 

LI  90  R 

a 

5 lo  9 

69©  0 

s 8 

-1.2 

1.04 

ISC 

TEARING 

STRENGTB 

35 

TO 

HOG,  THRI  NG  - ELM  ENDORF  <R©AIE 

CLAMP  ) 

L238A 

a 

5 lo  9 

72.6 

4.  1 

• 3 

1.  14 

15T 

TEARING 

STRENGTH 

35 

TO 

1 1 OG , THRING-ELMENDORF!  SCALE 

t e 

IOC  ) 

L251 

* 

5 lo  9 

77.4 

8.5 

2.  2 

.90 

1SK 

TEARING 

STRENGTH 

35 

TO 

HOG,  LOFENTZ-RETTRES,  20  C,  65R  HH 

LI  34 

a 

S lo  9 

73.3 

♦o  8 

.6 

.59 

ISC 

TEARING 

STRENGTH 

35 

TO 

HOG,  THRING-ELMENDORF  (R0AIF 

CLAMP  ) 

L2  28 

a 

5 lo  9 

76o  1 

7o  4 

1.7 

1.31 

1ST 

TEARING 

STRENGTB 

35 

TO 

HOG, THRING-ELMENDORF!  SCALE 

TO 

IOC  ) 

L131 

a 

5 lo  9 

72.  2 

3.  8 

© l 

.90 

15  A 

TEARING 

STRENGTH 

35 

T 8 

110G,  APPITA 

L3  2 8 

a 

5 lo  9 

71.6 

3.2 

-.2 

.55 

1ST 

TEARING 

STRENGTH 

35 

TO 

11  CG .THRING-ELMENDORF!  SCALE 

tc 

100  ) 

L6  84 

a 

52o  0 

72©  4 

4.0 

. 1 

1.  12 

15L 

TEARING 

STRENGTH 

35 

TO 

llCG,  LOFENTZ-RETTRES 

L6  52 

a 

52.0 

75©  2 

6.6 

1.2 

1.48 

15C 

TEARING 

STRENGTH 

35 

TO 

HOG,  THRING-ELMENDORF  <R©AI? 

CLAMP  ) 

1562 

a 

52o  1 

72©  3 

3.9 

-.  1 

1.14 

15T 

TEARING 

STRENGTB 

35 

TO 

11 CG, THRING-ELMENDORF! SCALE 

ie 

100  ) 

LI  76 

a 

52.  1 

71.7 

3.4 

-.3 

1. 55 

15T 

TEARING 

STRENGTH 

35 

TO 

llCG, THRING-ELMENDORF!  SCALE 

Te 

100  ) 

L212 

• 

52«3 

86©  0 

16.5 

5.4 

5.  87 

15T 

TEARING 

STHENGTH 

35 

TO 

llCG, TBRING- ELMENDO RF!  SCALE 

7e 

ICC  ) 

L2  75 

a 

52.3 

74©  1 

5.  7 

.5 

• 90 

15T 

TEARING 

STRENGTB 

35 

TO 

1 10G  , THRING-ELMENDORF!  SCALE 

tc 

100  ) 

LI  83 

a 

52.  3 

7 1©  3 

3.  1 

-.7 

1.04 

15T 

TEARING 

STRENGTH 

35 

TO 

HOG, THRING-ELMENDORF!  SCALE 

TO 

100  ) 

L70  4 

X 

52a  5 

59.7 

-7,4 

•5.6 

1.  14 

1ST 

TEAPING 

STRENGTH 

35 

TO 

1 10G, THRING-ELMENDORF!  SCALE 

TC 

ICO  ) 

LI  07 

a 

52«  5 

66.9 

-o  8 

-2.7 

1.60 

1ST 

TEARING 

STRENGTH 

35 

TO 

HOG, THRING-ELMENDORF! SCALE 

Te 

1 00  ) 

L574 

a 

5 2©  5 

71.  1 

3©  0 

-1.0 

1.23 

1ST 

TEARING 

STHENGTH 

35 

TO 

HOG , THRING-ELMENDORF!  SCAIE 

7e 

100  1 

L5  80 

a 

52o  5 

69©  2 

1.3 

-1.7 

©60 

1ST 

TEARING 

STRENGTH 

35 

ie 

H CG, THRING-ELMENDORF! SCALE 

ie 

100  ) 

L2  42 

a 

52e6 

73©  0 

4.7 

-.2 

1.18 

150 

TEARING 

STRENGTH 

1 e 

TO 

llCG,  ACSTRALIAN  OPTo  CO© 

L6  97 

a 

52»  6 

69©  3 

1©  s 

-1.7 

.90 

1ST 

TEARING 

STRENGTH 

35 

TO 

llCG, THRING-ELMENDORF! SCALE 

7e 

IOC  ) 

L2  23 

a 

52o  7 

71.2 

3©  2 

-1.0 

• 36 

1 SR 

TEARING 

STRENGTH 

35 

TO 

11 CG, THRING-ELMENDORF, DIGITAI  READ  OC1 

L21  1 

a 

52o  7 

68.4 

o 6 

-2.2 

.93 

158 

TEARING 

STRENGTB 

35 

TO 

1 1 CG, THRING-ELMENDORF. DIGITAL  READeDT 

L22S 

♦ 

5 2©7 

72.  1 

4©  0 

-.7 

©61 

15V 

TEARING 

STRENGTB 

35 

TO 

llCG, TB WI NG- EL  M ENDORF  X 2 

L288 

a 

52o? 

7 lo  3 

3o  3 

-1.  1 

loOa 

1ST 

TEARING 

STRENGTH 

35 

TO 

HOG , THRING-ELMENDORF! SCALE 

70 

IOC  ) 

L291 

a 

5 2o  7 

74.  5 

6o  2 

.2 

.91 

15  A 

TEARING 

STRENGTB 

35 

TO 

HOG,  APPITA 

L600 

a 

S2o  7 

72©  9 

4,  S 

"3  4 

1.  13 

15T 

TEARING 

STRENGTH 

35 

10 

llCG, THRING-ELMENDORF!  SCALE 

ie 

100  ) 

L213 

a 

S2o  8 

72©  5 

4.4 

-o  6 

.67 

15T 

TEARING 

STRENGTH 

35 

TO 

llCG, THRING-ELMENDORF! SCALE 

7e 

ICO  ) 

16 


REPORT  Ne„  633  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  JANUARY  1360 

ANALYSIS  113-1  TAEIE  2 

TEARING  STRBNGTB,  GRAMS  - PRIMABIIY  PRINTING  PAPEBS 


TAPPI 

TENTATIVE 

TEST 

MBTBOD 

T414  TS-6S, 

INTERNAL 

TEAB1NG  BBSISTANCE  OF  PAPER 

LAB 

MEANS 

COORDINATES 

AVG 

C0DE 

F 

<316 

028 

MAJOR 

MINOR 

R.  SCB 

VAR 

PROPERTY— -TEST  INSTRUMENT— CONDITIONS 

L685 

0 

52.9 

72©  3 

4.3 

-.e 

.89 

1ST 

TEARING 

STRENGTB 

35 

TO 

1 10G . TBVI NG-ELMEND0BF( SCALE 

Te 

100  ) 

L3  58 

9 

53.2 

69©  2 

1.6 

-2.3 

1.00 

1ST 

TEARING 

STRENGTB 

35 

TO 

110G,THWING-ELMENDORF( SCALE 

TO 

100  ) 

L7  43 

9 

53o  3 

71.2 

3.5 

-1.6 

2.21 

1SL 

TEAR ING 

STRENGTB 

35 

TO 

HOG,  leBENTZ-NETTRES 

L2  26C 

• 

53.5 

78.  8 

10.4 

1.3 

1.06 

1ST 

TEARING 

STRENGTB 

35 

TO 

1 lOG.TBWING-ELMENDORFt SCALE 

ie 

100  ) 

L4  84 

0 

5 3e  6 

71©  9 

4.2 

-1.6 

1.66 

1ST 

TEARING 

STRENGTB 

35 

TO 

1 10G, TBWING-ELMENDORFC SCALE 

TO 

100  ) 

1.167 

0 

54©  0 

74.5 

6.  8 

-.9 

.77 

ISC 

TEARING 

STRENGTB 

35 

TO 

110G,  THWING— ELHENDOHF  ( 1. 

AI5 

CLAMF  ) 

L442 

X 

54©  2 

82.3 

13.9 

2.1 

1.28 

1SR 

TEARING 

STRENGTB 

35 

TO 

11 OG.THWING-ELMENDORF. DIGITAL 

READeUT 

LI  91 

0 

54©  4 

74.  8 

7.2 

-1.  1 

1.1S 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 1 CG ,1BVING-ELMEND0RF(  SCALE 

Te 

100  1 

L746S 

0 

55©  0 

76.6 

9.0 

-.9 

1.  16 

1ST 

TEARING 

STRENGTB 

35 

TO 

11CG,1BWING-£LMEND0RF<  SCALE 

Te 

100  ) 

L576 

• 

550  1 

82.0 

14.0 

1.  1 

1.22 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 1 CG ,T BRING- ELMENDO RFC  SCALE 

Te 

IOC  ) 

L3  56 

* 

55©  3 

76.5 

9.1 

-1.3 

1.44 

1SN 

TEARING 

STRENGTH 

35 

TO 

llCG.THWING-ELMENDOEF,  NO  CUT 

cut 

L2S0L 

♦ 

55©  5 

83.  1 

15.2 

1.2 

.94 

1SB 

TEARING 

STRENGTB 

35 

TO 

HOG,  LBOMARGY,  20  C,  65* 

GB 

L279 

• 

55©  7 

76,9 

9.6 

-1.5 

1.06 

1ST 

TEARING 

STRENGTH 

35 

TO 

1 10G, T BRING- ELMENDORFl SCALE 

Te 

100  ) 

L567 

X 

58©  8 

79©  5 

13©  2 

-3.3 

.79 

15C 

TEARING 

STRENGTH 

35 

TO 

110G,  TH1I NG-ELMENDORF  (V. 

AIR 

CLAMF ) 

L3  82 

• 

66©  2 

108.9 

43.  1 

2.0 

.98 

1ST 

TEARING 

STRENGTB 

35 

TO 

1 10G , TBWING— ELMENDORFl SCALE 

Te 

too ) 

GMEANS 

50o  4 

68.7 

1.00 

95*  ELLIPSE: 

10©  9 

3.0 

WITH 

GAMMA  * 65  : 

CEGR1ES 

17 


MILLINEWT0N 

540  560  580  600  620  640  660  680  700  720  740  760  780  800  820 


TEARING  STRENGTH,  PRINTING  PAPERS 


SAMPLE 

G16  = 50.4 

GRAMS 

SAMPLE 

G28  = 68.7 

GRAMS 

SAMPLE 

G16  = 494 

M I LL I NEWTON 

SAMPLE 

G28  = 674 

M I LL I NEWTON 

REPORT  NO.  63  S 


7APPI  COLLABORATIVE  REFERENCE  PROGRAM  JANUARY  I960 

ANALYSIS  116*1  7 ABIE  1 

TEASING  STRENGTH,  <38 AM 8 - PRIMARILY  PACKAGING  PAFESS 
TAP PI  TENTATIVE  TEST  MBTB0O  T4 1 4 13*65,  INTERNAL  TEARING  RESISTANCE  0F  PAPER 


SAMPLE 

BLEACHBB  KRAFT 

ENVELOPE 

SAMPLE 

KRAFT  ENVELOPE 

TEST 

Do 

• 15 

LAB 

G20 

106  GRAMS 

PER  SQUARE  METER 

B76 

123  GRAMS  PER 

SQUARE  METER 

CODE 

MEAN 

DEV 

N,DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

Re  SDR 

VAF 

F 

LAB 

LI  22C 

1 03o  1 

-1,8 

-,  60 

5.4 

1,20 

117.  1 

-2.  1 

-.  S6 

3.7 

.71 

IOC 

0 

L 122C 

LI  51 

i04o  e 

-,  0 

-.01 

4.0 

.89 

120.8 

1.6 

,44 

5.6 

1.07 

16C 

e 

L 151 

L2  3P 

10  So  2 

e 4 

, 13 

5.7 

i,2e 

123.4 

4.3 

1.  14 

7.2 

1,  38 

16G 

0 

L 23  0 

L231T 

10  le  3 

-3,5 

-1,  18 

4.9 

1,  10 

117.  1 

-2.  1 

-.56 

3,5 

.68 

16T 

6 

L 23  IT 

L324 

106,  1 

1,2 

,42 

2.7 

.61 

123.  1 

4,0 

1,06 

4.  1 

,79 

16T 

6 

L 324 

L366 

93o  6 

-11,2 

-3,80 

4.2 

.94 

109.1 

-10.  1 

-2.6e 

7.9 

1.  52 

16T 

• 

L 306 

L393 

103,5 

-1,4 

-,  46 

4.0 

,88 

112.0 

-7.2 

-1.90 

5.0 

.96 

16T 

0 

L 393 

L55* 

11 1«  2 

6,4 

2,  19 

5.0 

1,12 

120.7 

US 

.40 

7.0 

1.34 

16C 

fl 

L 554 

L7  30 

120,4 

15,6 

5,  26 

5.7 

1.27 

162,  1 

43.0 

1 1.43 

5.0 

.95 

1 OR 

• 

1730 

L735 

124,  1 

19,3 

6,53 

4.8 

1,07 

145.7 

26,6 

7.06 

6.0 

1.15 

16T 

• 

L73E 

L737 

103,5 

pi 

e 

• 

-•45 

4.2 

,93 

1 19,  1 

-.  1 

-.02 

5.6 

1.07 

16C 

0 

L737 

GP„  MEAN 

* 104,8 

GRAMS 

GRAND  MEAN 

* 119.2 

GRAMS 

TEST  DETERMINATIONS 

- 15 

SD  MEANS 

• 3,  0 

GRAMS 

SD 

OF  MEANS 

• 3.8 

GRAMS 

8 LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR  • 

A.  5 

GRAMS 

AVERAGE  SDR 

* 5.2 

GRAMS 

GR„  MEAN 

•1028,  1 

MILLINERTON 

GRAND  MEAN 

•nee,  6 

Mill INERT0N 

LI  06 

113,  3 

8,5 

2,  87 

6.5 

1,46 

127,5 

8.3 

2.21 

4.  2 

,81 

16N 

♦ 

L 106 

LI  22N 

1 130  7 

e«  s 

3.  Cl 

9.2 

2.  04 

130,4 

11.2 

2.99 

9.5 

1,32 

ION 

♦ 

L 122N 

LI  48 

105,  1 

,2 

• 08 

3.3 

, 86 

124.  0 

4.8 

1.29 

3.0 

,58 

ION 

♦ 

l i4e 

L234 

118,  1 

13,  3 

4,50 

5.6 

1.26 

142.9 

23.8 

6.32 

5.3 

1,02 

ION 

♦ 

1234 

L267 

132,  8 

28,  0 

9,46 

7.7 

1.73 

151.7 

32.6 

8,60 

5.3 

1,02 

16N 

♦ 

L 267 

L2  69 

106,5 

1,7 

.58 

3.3 

.35 

120.3 

7.  1 

1.89 

4.4 

,84 

16N 

♦ 

L 269 

L3  08 

114,9 

10,  1 

3,  42 

4.0 

.89 

140,3 

21.  1 

5.61 

4.6 

, 88 

16N 

♦ 

L 3 0 8 

L7  02 

100,0 

-4,8 

-1,63 

4.  5 

1.01 

114.4 

-4.  8 

- 1.26 

6.2 

1,19 

161 

♦ 

L702 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  • 19 

Best  values:  G20  104  grams 

B76  119  grains 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  366, 

730,  735 


REPORT  NO,  63S 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  716-1  TAEIE  2 

TEARING  STRENGTH,  GRAMS  - PRIMARILY  PACKAGING  PAPERS 


JANUARY  1980 


TAPPI 

TENTATIVE 

TEST 

METHOD 

T4 1 4 TS-65. 

INTERNAL 

TEARING  RESISTANCE  OF  PAPER 

LAB 

MEANS 

COORDINATES 

AVG 

CODE 

F 

G20 

B76 

MAJOR 

MINOR 

R.  SDR 

VAR 

PROPERTY— -TEST  INSTRUMENT CONDITIONS 

L3  66 

« 

93,6 

109,  1 

— 14,  5 

4.3 

1.23 

16T 

TEARING 

STRENGTH 

60 

TO 

150G,THWING-ELMEND0RF(  SCALE  Te 

IOC  ) 

L702 

♦ 

lOOoO 

114,4 

-6,6 

1.6 

1.  10 

16X 

TEARING 

STRENGTH 

60 

TO 

150G:  GIVE  INSTRUMENT 

MAKE, MODEL 

L231T 

a 

101,3 

1 170  1 

-3,6 

1.9 

,89 

16T 

TEARING 

STRENGTH 

60 

TO 

lSOG.TBRING-ELMENDORFl SCALE  TO 

1 00  ) 

LI  22C 

a 

103,  1 

1 17,  1 

-2,7 

« 4 

.96 

16C 

TEARING 

STRENGTH 

60 

TO 

150G,  TH RI NG- ELMEND6RF 

( R, AIR 

CLAMP ) 

L393 

a 

103,5 

1 12,  0 

—6,  8 

-2.6 

.92 

16T 

TEARING 

STRENGTH 

60 

TO 

150G , THRI NG- ELMENDORF! SCALE  TO 

100  ) 

L737 

a 

103,  5 

1 19,  1 

-.  e 

U1 

1.00 

16C 

TEARING 

STRENGTH 

60 

TO 

150G,  THRING-ELMENDORF 

( WoAIS 

CLAMP  ) 

LI  51 

a 

104,e 

120, e 

1.4 

.9 

.98 

16C 

TEARING 

STRENGTH 

60 

TO 

1SCG,  TBRXNG-ELMENDORF 

( R, AIR 

CLAMP  ) 

LI  48 

♦ 

10  5,  1 

12  4,  0 

4.3 

2.3 

.72 

1 6N 

TEARING 

STRENGTH 

60 

TO 

1 50G , THRING—  ELMENDORF , 

NO  CUT 

OUT 

L230 

a 

10So  2 

123,  4 

3,  9 

1.9 

1.33 

16R 

TEARING 

STRENGTH 

60 

TO 

150G, THRING- ELMENDORF, DIGITAL 

READOUT 

L324 

a 

106,  1 

123,  1 

4,  0 

1.  o 

.70 

16T 

TEARING 

STRENGTB 

60 

TO 

1 SOG , THRING- ELMENDORF! S 

cale  ie 

100  ) 

L2  69 

* 

106,5 

126,  3 

7.0 

2.3 

,85 

16N 

TEARING 

STRENGTH 

60 

TO 

150G. THWING- ELMENDORF , 

NO  CUT 

euT 

L554 

a 

11  1,  2 

120,7 

4.6 

-4.6 

1.23 

16C 

TEARING 

STRENGTH 

60 

TO 

150G.  THRING-ELMENDORF 

! R, AXE 

CLAMP  ) 

LI  06 

♦ 

1 13,  3 

127,5 

11.5 

-2.9 

1.14 

16N 

TEARING 

STRENGTH 

60 

TO 

150G. THRING- ELMENDORF, 

NO  CUT 

but 

LI  22N 

♦ 

1 13,  7 

130,  4 

14.  2 

-1.  7 

1.93 

16N 

TEARING 

STRENGTH 

60 

TO 

150G, THRING- ELMENDORF, 

NO  CUT 

euT 

L308 

♦ 

114,9 

140,  3 

23,3 

2.  4 

.39 

16N 

TEARING 

STRENGTB 

60 

TO 

150G, THRING- ELMENDORF, 

NO  CUT 

CUT 

L234 

♦ 

1 1 e,  i 

142,9 

27,2 

1.  1 

1.  14 

16N 

TEARING 

STRENGTH 

60 

TO 

150G, THRING- ELMENDORF, 

NO  CUT 

OUT 

L7  30 

* 

120,4 

162,  1 

44,  e 

9.2 

1.  11 

16R 

TEARING 

STRENGTH 

60 

TO 

150G, THRING -ELMENDORF. DIGITAL 

READOUT 

L7  3S 

* 

124,  1 

145,7 

32,  7 

-2.6 

uu 

1 6T 

TEARING 

STRENGTB 

60 

TO 

150G. THRING-ELMENDORF!  SCALE  TO 

100  ) 

L267 

♦ 

13  2,  8 

151,7 

42.4 

-6.9 

1.37 

16N 

TEARING 

STRENGTH 

60 

TO 

150G .THRING-ELMENDORF , 

Nfl  Ct*I 

euT 

GMEANS : 

1C  4,  8 

1 19,  2 

1.00 

9S«  : 

ELLIPSE 

: 14, 4 

8,  1 

WITH 

GAMMA  * 5e 

DEGREES 

- 

19 


REPORT  NO.  63S  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  JANUARY  IS8C 

ANALYSIS  119-1  TABLE  1 

TENSILE  BREAKING  STRENGTH,  KILONEWTONS  PEB  METE*  - PRIMARILY  PACKAGING  PAPERS 
TAPPI  OFFICIAL  TEST  METHODS  T40*  OS-76  AND  T494  03-70,  PENDOLUM  AND  CFE  TTPBS 


SAMPLE 

BUFF 

MANILA 

ENVELOPE 

SAMPLE 

PRINTING 

TEST 

Bo 

• 20 

LAB 

G18 

118  GBAMS  FEB  SQUARE  METER 

G24 

ICS  GRAMS  PER  SCUAEE  METER 

CODE 

MEAN 

DEV 

N.DEV 

EDB 

2.  SDR 

MEAN 

DBV 

N.  DEV 

SDB 

R*  SDB 

VAE 

F 

LAE 

1100 

6.se 

-.23 

-.  75 

.27 

• 72 

8.62 

-.48 

-1.05 

.39 

.77 

19E 

g 

L100 

LI  06 

6.  74 

-.08 

-.  29 

• 28 

.74 

9.24 

• 14 

.30 

• 56 

1.  11 

ISA 

g 

L 106 

1107 

7.07 

.26 

• e7 

.62 

1.63 

9.37 

.27 

.59 

.71 

1.40 

19A 

e 

LI  07 

LI  22 

6.72 

-.05 

-.30 

.41 

l.oe 

9.22 

.12 

.26 

.51 

1.01 

ISA 

g 

L 122 

LI  26 

6.65 

-.12 

-.40 

.28 

• 75 

9.02 

-.oe 

-.17 

.34 

.67 

ISA 

G 

L 126 

LI  SI 

7.00 

• 19 

.62 

.37 

• 98 

9.30 

.20 

• 44 

o 60 

1.  19 

ISA 

g 

L 151 

LI  5-»A 

7.06 

.25 

.82 

.38 

1«  00 

8.81 

-.30 

-.65 

.42 

.84 

1SF 

g 

L 1S7A 

LI  571 

6.23 

-.se 

-1.92 

.40 

1.06 

7.97 

-1.14 

- 2.  45 

.71 

1.40 

ISA 

e 

L 1571 

LI  67 

7.39 

.se 

1.91 

• 43 

1.  14 

9.93 

.83 

1.81 

.53 

1.05 

1SG 

c 

L 167 

LI  821 

6.61 

-.20 

-.67 

• 41 

1.08 

8.89 

-.21 

-.46 

.49 

.96 

1SD 

c 

L 1821 

LI  82L 

6.53 

-»2e 

-•91 

.38 

1.01 

8.92 

-.19 

-.41 

• 46 

.92 

1ST 

e 

L 1 82L 

L2  07 

6.82 

.01 

• 02 

• 40 

1«  06 

8.28 

-.82 

• 1.80 

.57 

1.14 

ISA 

• 

L 207 

L21TA 

6.92 

• ii 

• 36 

.36 

• 96 

9.04 

-.07 

-.  IS 

.46 

• 91 

ISA 

G 

L217A 

L217P 

6.  8 8 

.06 

.21 

• 43 

!•  14 

9.04 

-.07 

-.15 

.39 

.77 

ISP 

G 

L217P 

L219 

7.01 

.20 

• 65 

• 33 

.88 

9.57 

.46 

1.01 

.77 

1.53 

1SE 

G 

L 2 IS 

L225 

7.35 

.33 

1.  76 

• 37 

.98 

9.36 

.26 

• 56 

.38 

.75 

1SF 

G 

L 2 25 

12  37A 

6.51 

.10 

• 32 

.33 

.89 

9.61 

• 51 

1.  12 

.36 

.71 

ISC 

€ 

L227A 

L2  37B 

7.24 

.42 

1.40 

.46 

1.22 

9.47 

.36 

.ec 

• 57 

1.  12 

ISA 

G 

L237B 

L238A 

6.31 

-.50 

-1.65 

.35 

• 94 

8.46 

-.65 

-1.42 

.45 

.88 

1ST 

G 

L226A 

L2  43 

6.54 

-.27 

-.90 

.38 

1.01 

8.72 

-.38 

-4  83 

.53 

1.05 

ISA 

e 

L 242 

L2  6 4A 

6.92 

. 1 1 

• 36 

.33 

. 88 

9.34 

.24 

• S3 

.45 

.90 

ISA 

G 

L264A 

L264P 

7.15 

.34 

1.  13 

.31 

.83 

9.62 

.52 

U 14 

.41 

.82 

ISP 

G 

L264P 

L2  67 

6.66 

-.16 

-.51 

.44 

1.  16 

9.25 

.15 

.33 

.40 

.80 

ISA 

G 

L 267 

L268A 

1.27 

-5.54 

-18.27 

.06 

• 16 

1.62 

-7.48 

-16.42 

.08 

. 16 

ISA 

* 

L26GA 

L268P 

6.79 

-.03 

-.08 

.50 

1.32 

8.83 

-.28 

-.61 

.92 

1.82 

ISP 

G 

L266P 

L273 

7.07 

.25 

. 64 

.44 

1.  16 

9.36 

.25 

.56 

• 51 

1.01 

ISA 

G 

L 272 

L278 

6.50 

-.31 

-1.C3 

.26 

. 69 

8.61 

-.50 

-1.09 

.55 

1.08 

ISA 

G 

L27e 

L280 

6.46 

-.36 

-l.  17 

.31 

• 82 

8.55 

-.55 

-1.21 

.43 

.as 

19G 

G 

L 280 

L2  61 

6.97 

• 16 

.51 

• 42 

1.  12 

9.53 

.42 

.53 

.44 

o 86 

1SG 

e 

L 28  1 

L305 

6.87 

• 06 

.20 

.33 

• 87 

8.87 

-.23 

-•5C 

.45 

.89 

1SF 

G 

1205 

L312 

6.81 

.00 

• 00 

.38 

1.0  1 

9.52 

.42 

.92 

.39 

.77 

1SD 

G 

L 2 12 

L318 

5.  57 

—.84 

-2.77 

.37 

• 98 

8.21 

-.85 

-1.56 

.44 

.87 

1SG 

• 

L2ie 

L324 

6.46 

-.35 

-1.  17 

.39 

1.04 

9.  IS 

.05 

• 11 

.47 

.93 

ISA 

G 

L 2 24 

L334 

6.85 

.08 

• 26 

.*1 

1.  09 

9.29 

.19 

.41 

.47 

.94 

ISP 

G 

L 224 

L336 

6.66 

-.15 

-.49 

.43 

1.  IS 

9.  04 

-.07 

-.1* 

.44 

.87 

1SG 

G 

L 226 

L348 

7.  16 

.35 

1.  14 

.34 

.91 

9.35 

.25 

.54 

.42 

.84 

ISP 

0 

L 248 

L3  56 

6.83 

.02 

.07 

.46 

1.23 

9.  12 

.02 

.03 

.59 

lo  17 

ISP 

e 

L 256 

1554 

6.58 

.17 

• 57 

.24 

.63 

9.74 

.64 

1.35 

.52 

1.02 

ISA 

G 

L 554 

L5  62 

7.06 

.25 

• 82 

.40 

1.05 

8.84 

-.26 

-.se 

.99 

1,96 

1SF 

G 

L 562 

L565 

6.92 

.11 

• 35 

.40 

1.  06 

9.01 

-.10 

-.21 

.51 

1.00 

1ST 

G 

L 565 

L56  6 

6.75 

— a 06 

-.20 

.41 

1.08 

9.04 

-.06 

-.  13 

.46 

.91 

ISP 

G 

L 56  £ 

L575 

6.60 

-.22 

-.71 

.19 

.50 

a.  86 

-.25 

-.54 

.*« 

, 86 

1SG 

G 

L £75 

L5  76 

6.71 

-.  10 

-•  23 

.31 

• 83 

9.  10 

-.01 

-.01 

.26 

.51 

ISA 

C 

L 576 

L5  80 

7.  26 

.45 

1.49 

• 32 

• 84 

9.70 

.60 

1.31 

.47 

.92 

1SG 

G 

Lseo 

15  81 

7.30 

.45 

1.60 

.34 

.91 

10.04 

.94 

2.06 

.60 

1.  18 

ISA 

G 

L561 

L6  04 

6.  37 

-.44 

-1.45 

.48 

1.27 

7.83 

-1.27 

-2.75 

.73 

1.45 

ISA 

* 

L604 

1606 

7,06 

.24 

• 81 

.31 

.S3 

9.14 

,03 

.07 

.36 

.71 

ISP 

G 

L 606 

L61  0 

6.  58 

-.24 

-.78 

.50 

1.34 

3.90 

-.21 

-.46 

.43 

. 86 

ISA 

G 

16  10 

16  22 

6.40 

-.4  1 

-1.36 

.34 

.90 

8.87 

-.24 

-.52 

.54 

1.07 

ise 

G 

L622 

L650 

7.28 

.47 

1.  55 

.41 

1.  10 

9.84 

.74 

1.63 

.49 

.98 

1SG 

G 

L650 

L6  52 

6.53 

*.2e 

-.93 

.39 

1.05 

8.92 

-.18 

-.40 

.79 

1.55 

ISA 

G 

L 65  2 

L676 

7©  10 

.29 

• 95 

.54 

1.44 

9.73 

.62 

1.37 

.52 

1.04 

ISA 

G 

1676 

L6  84 

6.  84 

.03 

• 10 

.31 

.81 

9.  58 

.48 

1.06 

.36 

.72 

1SW 

G 

Le  64 

L6  8S 

6.6S 

-.17 

-.55 

.30 

.75 

9.06 

-.04 

-.05 

.32 

.62 

ISA 

G 

lees 

17  02 

4.47 

-2.34 

-7.73 

.29 

.76 

5.83 

-3.22 

-7.07 

.48 

.94 

ISP 

9 

1702 

L730 

6.54 

-.28 

-.91 

.37 

.97 

9.08 

-.02 

-.05 

.65 

1.29 

ISA 

G 

L720 

L7  35 

6.68 

-.  13 

-.43 

.29 

.77 

9.81 

-.29 

-.65 

• 30 

.60 

ISA 

G 

L725 

L7  37A 

6.  66 

-.15 

-.50 

.41 

1.08 

5.01 

-.09 

-.  20 

.*2 

.82 

ISA 

G 

L737A 

17  373 

7.  26 

,45 

1.  47 

.57 

1.52 

9.30 

.20 

.44 

.90 

1.78 

ISA 

G 

L737B 

GR„  MEAN 

• 6.  8 l 

KILONEVTON/M 

GRAND  MEAN  • 

9.10 

I I 10 NEW TON/ M 

TEST  DETERMINATIONS 

* 20 

SD  MEANS 

• .30 

KIieNEWTON/M 

SD 

GF  MEANS  - 

.46 

7 ILO NEWTON/ M 

57  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR  • 

.38 

KIL0NERT6N/M 

AVERAGE  SDB  - 

.51 

IILONEVTON/M 

GR.  MEAN 

• 38.90 

LB/INCH 

GRAND  MEAN  • 

31.99 

IE/INCB 

L2 SOI  6.26  -.55  -1.82  .21  .55 

L251  5. 6 6 -1.  12  -3.74  .38  1.00 

TOTAL  NUMBER  OF  LABORATORIES  1EP0BTING  * 61 

Best  values:  G18  6.3  + 0.5  kilonevton  per  aeter 
G24  9.1  + 0.8  kilonevton  per  aeter 


6.44 

7.48 


-.66 

-1.63 


- 1.45 

-3.57 


.28 

.30 


.55 

1.58 


1SL 

151 


L 2501 
L 25  1 


20 


Daca  from  the  following  laboratories  appear  to  be 
off  by  a multiplicative  factor:  268A,  702 


REPORT  NC.  63S  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  JANUARY  1986 

ANALYSIS  7 19- 1 TABLE  2 

TENSILE  BREAKING  STRENGTH,  KILONERTONS  PER  METER  - PRIMARILY  PACKAGING  PAFBR8 
TAFPI  OFFICIAL  TEST  METHODS  T404  «S-76  AND  T494  08-70,  PENDULUM  AND  CRE  TYPES 


LAB 

MEANS 

COORDINATES 

AVG 

CODE 

F 

G 1 8 

G24 

MAJOR 

MINOR 

E.  SDR 

VAR 

PRePERTT— -TEST 

IN ST HUMENT-- -CONDITION 9 

L2  6 8A 

« 

lo  27 

1.62 

>9.26 

.93 

• 16 

19A 

TENSILE 

STRENGTB, 

31 

TO 

74 

IB/IN. 

LOAD  CELL 

(CRE  ) 

L7  02 

* 

4e  47 

5,  ee 

-3.  97 

.36 

.as 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

PENDULUM 

TESTER 

L251 

♦ 

5o  68 

7,4e 

•1.98 

. 14 

1.29 

191 

TENSILE 

STRENGTH, 

31 

TO 

74 

LE/IN, 

CRE,  20C, 

65*  EH 

L318 

• 

50  97 

8.21 

-1.20 

.26 

.93 

19G 

TENSILE 

STRENGTH, 

31 

TO 

74 

LE/IN, 

LOAD  CELL 

(CPE  ) 

LI  571 

a 

6.23 

7097 

-1,27 

-.  08 

1.23 

19A 

TENSILE 

STRENGTH, 

31 

T8 

74 

LB/IN, 

LOAD  CELL 

(CRE  ) 

L250I 

♦ 

6 o 26 

8.44 

-.65 

• 14 

.55 

19L 

TENSILE 

STRENGTH, 

31 

TO 

74 

LE/IN, 

CRE,  20  C 

, 65*  8 

L2  38A 

a 

6.31 

8.46 

-.81 

• 10 

.91 

19T 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

PENDULUM 

TESTER 

L6  04 

• 

6.37 

7,83 

— 1, 32 

-.27 

1,36 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LE/IN, 

LOAD  CELL 

( CRE  ) 

L622 

a 

6o  40 

8o  87 

-.41 

.23 

.99 

190 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

PENDULUM 

TESTER 

L280 

a 

6o  46 

305S 

-.  66 

.02 

.83 

19G 

TENSILE 

STRENGTB, 

31 

TO 

74 

LB/IN, 

LOAD  CELL 

( CRE  ) 

L324 

a 

6 o 46 

9,  IS 

-•  14 

.33 

.99 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

IB/IN, 

LOAD  CELL 

(CEE  ) 

L278 

a 

6.  50 

8.61 

-.59 

.02 

.89 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LCAD  CELL 

( CRE  ) 

16  52 

a 

6.53 

8,92 

-.30 

• is 

1.30 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LE/IN , 

LOAD  CELL 

( CRE  ) 

LI  82L 

a 

6.53 

8,92 

-.30 

• 14 

.97 

19T 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

PENDULUM 

TESTER 

L7  30 

a 

6 <5  54 

9.08 

-o  16 

.23 

1.  13 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN  , 

LCAD  CELL 

( CRE  ) 

12  43 

a 

6«  54 

8.72 

-.47 

.04 

1.03 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN , 

LOAD  CELL 

( CEE  ) 

L6  1 0 

a 

60se 

8.90 

-.30 

.10 

1.  10 

1 9 A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN  , 

LOAD  CELL 

( CEE  ) 

11  00 

a 

60se 

8,62 

-.53 

-.05 

.74 

19E 

TENSILE 

STRENGTH, 

31 

TO 

74 

IB/IN , 

LCAD  CELL 

( CEE  ) 

L575 

a 

6o  60 

8.86 

-.32 

. 06 

.68 

19G 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL 

( CEE  ) 

11  821 

a 

606l 

8.89 

-.28 

.07 

1.02 

19D 

TENSILE 

STRENGTH, 

31 

TO 

74 

IB/IN, 

LCAD  CELL 

( CSE  ) 

16  89 

a 

6o  65 

9.06 

12 

• 12 

.71 

i 9A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LE/IN, 

LOAD  CELL 

(CEE  ) 

12  67 

a 

60  66 

9.25 

• OS 

• 21 

.98 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN , 

1 CAD  CELL 

( CEE  ) 

1737A 

a 

6.66 

9,  01 

16 

.09 

.95 

19  A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/ IN  , 

LCAD  CELL 

( CRE  5 

1336 

a 

6<,66 

9,04 

-o  13 

.09 

1.01 

19G 

TENSILE 

STRENGTH, 

31 

T8 

74 

LE/IN  , 

LCAD  CELL 

( CEE  ) 

17  35 

a 

6068 

8,81 

-.32 

-.04 

.69 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LE/IN  , 

LCAD  CELL 

( CRE  ) 

11  26 

a 

6 06  9 

9.02 

-o  13 

• 06 

.71 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL 

( CRE  ) 

1576 

a 

6„7l 

9.  10 

-.  06 

.08 

.67 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN , 

LOAD  CELL 

( CEE  ) 

11  22 

a 

6©  72 

9,22 

. 06 

a 14 

1, 05 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/ IN  , 

L CAD  CELL 

( CEE  ) 

11  06 

a 

6,74 

9,24 

.oe 

.14 

.92 

19A 

TENSILE 

STRENGTH, 

31 

T« 

74 

LB/IN, 

LCAD  CELL 

( CRE  ) 

L568 

a 

60  75 

9,04 

-.  oe 

.02 

1,00 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LE/IN, 

PENDULUM 

TESTER 

1268P 

a 

6 o79 

8,  83 

-.  25 

-.  12 

1.57 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LE/IN, 

PENDULUM 

TESTES 

1312 

a 

6o  8 1 

9,52 

.36 

.21 

.89 

19D 

TENSILE 

STRENGTH, 

31 

TO 

74 

LE/IN  , 

LCAD  CELL 

< CEE  ) 

12  07 

• 

6o32 

8,28 

-.70 

-.42 

1.  10 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LE/IN, 

LCAD  CELL 

( CEE  } 

13  56 

a 

6 o 33 

9,12 

.02 

-.01 

1.20 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LE/IN  , 

PENDULUM 

TESTEE 

16  84 

a 

6,  84 

9,  se 

.43 

.22 

.77 

19W 

TENSILE 

STRENGTH, 

31 

TO 

74 

LE/IN, 

LCAD  CELL 

( CEE  ) 

L305 

a 

6 o 37 

8,87 

-.  17 

-.  17 

.ee 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LE/IN, 

PENDULUM 

TESTEE 

L217P 

a 

6,  88 

9,  0 4 

-.02 

-.09 

.96 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN  , 

PENDULUM 

TESTEE 

1334 

a 

e.ao 

9,29 

.20 

.03 

1.01 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LE/IN  , 

PENDULUM 

TESTEE 

L2  37A 

a 

6,91 

9,61 

.49 

.16 

.80 

190 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN , 

PENDULUM 

TESTES 

L565 

a 

6,92 

9,01 

-,  03 

-.  14 

1.03 

19T 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN  , 

PENDULUM 

TESTES 

L2  64A 

a 

6,92 

9o  34 

.26 

.03 

.69 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL 

< CSE  ) 

L217A 

a 

6,92 

9,04 

-.00 

-•  13 

.93 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN  , 

LCAD  CELL 

< CEE  ) 

1281 

a 

6,  97 

9,53 

. 44 

.08 

.99 

19G 

TENSILE 

STRENGTB, 

31 

TO 

74 

LE/IN, 

LOAD  CELL 

( CEE  ) 

1554 

a 

6,98 

9,74 

,63 

• is 

.83 

19A 

TENSILE 

STRENGTH. 

31 

TO 

74 

LB/XN  . 

LCAD  CELL 

( CSE  ) 

1151 

a 

7,00 

9.30 

.27 

06 

1,09 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN  , 

LOAD  CELL 

< CSE  ) 

1219 

a 

7,01 

9.57 

.50 

.07 

1.21 

19E 

TENSILE 

STRENGTB. 

31 

TO 

74 

IB/IN, 

LCAD  CELL 

( CRE  ) 

L6  06 

a 

7,06 

9.  14 

• is 

-.19 

.77 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN  , 

PENDULUM 

TESTER 

1562 

a 

7,  06 

8,  84 

-.10 

-.35 

1.51 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

PENDULUM 

TESTED 

11  57A 

a 

7,  06 

8.  81 

-.  13 

-.37 

.92 

19P 

TENSILE 

STRENGTB, 

31 

TO 

74 

LE/IN  , 

PENDULUM 

TESTER 

L2  73 

a 

7,07 

9.36 

.35 

-.09 

1.09 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN . 

LCAD  CELL 

( CEE  ) 

11  07 

a 

7 o 07 

9.37 

.37 

-.09 

1.52 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL 

( CEE  ) 

L6  76 

a 

7,10 

9.  73 

.68 

.07 

1.24 

19A 

TENSILE 

STRENGTB, 

31 

TO 

74 

LB/ IN  , 

LCAD  CELL 

( CEE  ) 

1264P 

a 

7,  15 

9,6  2 

.02 

-.03 

• 62 

19P 

TENSILE 

STRENGTH, 

31 

TO 

7* 

LB/IN, 

PENDULUM 

TESTEE 

1348 

a 

7,  16 

9,35 

.39 

-.  17 

.87 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN  , 

PENDULUM 

TESTEE 

12  37B 

a 

7.24 

9,  47 

• 53 

-.18 

1.  17 

19  A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN , 

LCAD  CELL 

( CSE  ) 

L737B 

a 

7,26 

9,30 

.40 

-.28 

1.65 

19A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LCAD  CELL 

( CEE  1 

L580 

a 

7.  26 

9.70 

.74 

-.08 

.88 

19G 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LOAD  CELL 

< CSE  ) 

1650 

a 

7,28 

9.  84 

• 88 

-.02 

1.  04 

19G 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN , 

LCAD  CELL 

< CEE  ) 

15  81 

a 

7,  3 0 

10.04 

1,  05 

.06 

1.05 

1 9 A 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN , 

LCAD  CELL 

( CEE  ) 

1225 

a 

7.35 

90  36 

.49 

-.33 

.87 

19P 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN , 

PENDULUM 

TESTEE 

LI  67 

a 

7,39 

9,93 

1.01 

-.07 

1.09 

19G 

TENSILE 

STRENGTH, 

31 

TO 

74 

LB/IN, 

LCAD  CELL 

( CEE  1 

GVEANS : 

6,  81 

90  1 C 

1,00 

954 

ELLIPSE: 

1.32 

.43 

WITH 

GAMMA  - 59 

DEGREES 

21 


TENSILE  STRENGTH,  PRCKAGI NG  PAPERS 


C\J 

CD 


O 

CD 


CO 

LD 


CD 

LD 


^3- 

LD 


JZ  <M_ 
LJ  LD 


CQ  0 
1 LD 


CO 


CD 


■'3" 

'3' 


SAMPLE  G18  = 6.81  K I L0NEWT0N/M  SAMPLE  G24  = 9.10  K IL0NEWTON/M 

SAMPLE  G18  = 38-9  LB/INCH  SAMPLE  G24  = 52-0  LB/INCH 


5.0  5-5  6 • 0 6.5  7.0  7.5  8.0  8.5 

KIL0NENT0N/M 


30  12  34  36  38  40  42  44  46  48 

LB/INCH 
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REPAST  N0O  63S 


TAPP!  COLLABORATIVE  REFERENCE  PROGRAM 
ANALTSIS  T20-1  T ABIE  1 

TENSILE  BREAKING  STRENGTH,  IILONERTONS  PER  METER  - PRIMAEIIT  PRINTING  PAPBBS 
TAPFI  OFFICIAL  TBST  METHOD  TA9A  0S-7O,  CONSTANT  RATB  OF  ELONGATION  APPARATUS 


JANUARY  1900 


LAB 

SAMPLE 

B96 

BEAT- 
93  GRAMS 

SET  OFFSET  BOOK 
PER  SQUARB  METES 

SAMPLE 

G28 

OFFSET  PRINTING 
94  GRAMS  PER  SCUARE  METER 

TEST 

Do 

■ 20 

CODE 

MEAN 

DEV 

N.  DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAE 

LI  00 

4, 36 

-o  14 

-,  52 

.17 

.77 

5.  75 

-.17 

-.45 

• 29 

1.02 

20E 

0 

L 100 

LI  0 5 

4,  30 

-,21 

-.78 

.27 

1.25 

6.02 

• 10 

.27 

.25 

.88 

20A 

0 

L105 

LI  15 

4,79 

.29 

1.  08 

• 26 

1.30 

6.52 

.61 

i.se 

• 21 

.75 

20D 

6 

L 1 1 5 

LI  18 

4,63 

. 13 

.46 

• IS 

• 69 

6.02 

• 10 

.26 

.24 

.64 

20A 

0 

me 

LI  22 

4,51 

,01 

.03 

• IS 

• 67 

5.  87 

-.05 

-.12 

.21 

.74 

20A 

c 

L 122 

LI  24C 

4,  4 2 

-o  0 8 

-.29 

.29 

1.34 

5.81 

-.10 

-.27 

• 38 

1.32 

2CA 

0 

L124C 

LI  25 

4,  93 

.43 

1.60 

.27 

1.  26 

6.40 

• 48 

1.26 

.50 

1.  75 

20C 

0 

L 125 

LI  31 

4,95 

.45 

1.70 

• 20 

• 91 

6.  55 

.63 

1.64 

.32 

la  14 

20E 

0 

L 131 

LI  41  T 

4,63 

.13 

.49 

.17 

.79 

6.05 

.13 

.35 

• 22 

,77 

20A 

0 

L 1 4 IT 

LI  43 

5C  2 0 

.69 

2.61 

.28 

1.26 

6.91 

.99 

2.59 

.27 

.94 

20E 

• 

L 143 

LI  48 

4,68 

.18 

,68 

• 21 

.98 

5.85 

-.07 

-.  18 

.23 

,81 

20  A 

0 

L 148 

LI  59 

4a  4 6 

-.04 

-.  15 

.25 

1.  14 

5.94 

.02 

.05 

.24 

• 86 

20  A 

e 

L 159 

LI  6 3 

4,  53 

.02 

• 09 

.20 

.91 

6.06 

.14 

.38 

.22 

.76 

20D 

0 

L 163 

LI  67 

4,93 

.43 

1.63 

.13 

• 62 

6.35 

.44 

1.  14 

.36 

1.  25 

20G 

0 

L 167 

LI  76 

4,  13 

-.37 

•1.40 

.26 

1.  17 

5.26 

-.66 

-1.72 

.43 

1.50 

20G 

e 

L 176 

LI  85 

4a  70 

• 20 

• 75 

• 20 

• 92 

6.C2 

. 1 1 

.28 

.32 

lo  12 

20C 

e 

L 185 

LI  90S 

4,  46 

-.04 

-.  14 

• 1 1 

• 52 

5.64 

-.28 

-.73 

.26 

.92 

20A 

0 

L 1 SCR 

L21 1 

3,79 

-.71 

-2.68 

.39 

1.79 

4.72 

-1.20 

-3.  12 

.43 

lo  52 

20C 

• 

L 2 1 1 

L223B 

4,47 

-.04 

-a  13 

.21 

• 96 

5.77 

-.14 

-.38 

.48 

1.69 

20  A 

e 

L22  3B 

L2  26C 

4a  56 

.06 

• 21 

• 15 

.68 

6.03 

.12 

.30 

.37 

1, 30 

20C 

e 

L226C 

L2  30 

4o  33 

-.18 

-.66 

• 12 

.53 

5.63 

-.29 

-.75 

a 22 

,70 

206 

0 

L 2 30 

L24  3 

4,4  1 

-.09 

-.34 

• 16 

.72 

5*85 

-.06 

-.  16 

.20 

.71 

20  A 

0 

L 243 

L255 

4,35 

-.15 

-.58 

.29 

1.33 

5.87 

-.04 

-.11 

.24 

a 35 

20  A 

0 

L 255 

L260 

4,58 

.07 

. 28 

• 20 

,90 

6.04 

• 12 

.32 

.24 

,85 

20  A 

0 

L260 

L261 

4,09 

-.4  1 

-1.56 

• 35 

i.se 

5.39 

-.52 

- 1,37 

.42 

1 o 46 

20  A 

0 

L 26  1 

L29  1 

4,21 

-.29 

-1.  10 

.30 

1.37 

5.68 

-.24 

-.62 

.33 

lo  14 

20A 

0 

L291 

L309 

4,68 

,18 

.66 

.27 

1.22 

6.09 

.17 

.45 

.26 

.91^ 

20E 

e 

L309 

L315 

4,26 

-.25 

-.92 

• 24 

1.  1 1 

5.63 

-.29 

-.76 

.27 

.96 

20A 

0 

L315 

L31  8 

4,  15 

-.35 

-1.31 

• 11 

• 51 

5.  44 

-.48 

- 1.26 

.22 

.77 

2 OG 

6 

L 3 1 8 

L325 

4«3e 

-.12 

-•  45 

• 21 

• 98 

5.49 

-.43 

-U  11 

.25 

a 09 

20E 

0 

L325 

L32S 

4,73 

.23 

.85 

• 21 

o 94 

6.  19 

.27 

.71 

.28 

,98 

20A 

0 

1328 

L333 

4.77 

.27 

1.  01 

• 19 

, as 

6.25 

.33 

.87 

.32 

lo  1 1 

20A 

6 

L233 

L3  56 

4,  4 1 

-.09 

-.34 

.17 

.79 

5.69 

-.22 

-.58 

.21 

,73 

20  A 

« 

1256 

L360 

6,24 

1.74 

6.53 

.29 

lo  33 

4.65 

-1.26 

-3.30 

,49 

1,71 

20B 

* 

L 360 

L3  86 

4,49 

-.01 

-o  02 

.18 

. 83 

5.92 

-.00 

00 

,30 

1,07 

20E 

C 

L 2 86 

L4  42 

4,  10 

-.40 

-1.  49 

.17 

.76 

5.59 

-.32 

-.84 

.20 

,70 

20G 

0 

L442 

L558 

,92 

-3.se  - 

13.  46 

.04 

. 16 

1.  14 

-4.77  - 

12.46 

.06 

,22 

20A 

* 

LESS 

L5  63 

4,  27 

-.23 

-.  86 

.15 

.68 

5,87 

-.05 

-.  13 

,21 

o 74 

20A 

0 

L 563 

L567 

4,  43 

-.07 

-•  27 

.17 

.79 

5.70 

-.21 

-.56 

.28 

.99 

20A 

0 

L 567 

L574 

4,67 

• 17 

.62 

.19 

• 89 

6.09 

.17 

.45 

.30 

1.0S 

20A 

0 

L574 

L575 

4a  49 

-.0  1 

-.05 

.19 

.87 

5.87 

-.05 

-.13 

• 19 

,66 

20G 

0 

L 575 

L592 

4,39 

-.  1 l 

-.42 

• 15 

o 67 

5.86 

-.06 

-,  15 

. 23 

.79 

20  A 

0 

L 592 

L6  16 

4,57 

.07 

• 27 

.26 

1.  18 

S.  85 

-.07 

18 

.39 

1.  38 

20D 

0 

L616 

L692 

4.76 

• 26 

.98 

• 21 

• 97 

6,08 

.16 

.42 

.23 

• SO 

20  A 

0 

L 6 9 2 

L6  98 

4,70 

.20 

.76 

.25 

1.  14 

6.11 

.20 

,52 

.30 

1.04 

20E 

0 

L 69  8 

L7  06 

4,38 

-a  12 

-.45 

.63 

2.87 

6.08 

• 16 

.42 

.46 

1.6  1 

20E 

0 

1706 

L734 

40  82 

.32 

1.21 

• 18 

■ 83 

6.  95 

1.04 

2.7C 

.34 

1.  20 

20E 

X 

L 7 34 

L73  6 

4,45 

-.05 

18 

.23 

1.  05 

S.  86 

-.05 

-.  14 

.21 

.73 

20  A 

6 

L 7 26 

L73  8 

4,22 

-.28 

-1.07 

.34 

1.  55 

5,58 

-.34 

es 

.25 

.07 

20  A 

6 

L 7 2 8 

L7  43 

2,  04 

-2.46 

-9.  26 

.09 

• 43 

2.67 

-3.25 

-8.47 

.17 

,59 

20C 

• 

L742 

L7  44 

4 o 87 

.37 

1.39 

.37 

1.72 

6.  86 

.94 

2.46 

.20 

.71 

20  A 

• 

L 744 

GR,  MEAN  * 
SD  MEANS  * 


GRa  MEAN 


4,50  II LCNERTON/M 
a 27  IIieNERTf N/M 

AVERAGE  SDR 


GBAND  MEAN  - 
SD  OF  MEANS  * 
,22  XI LONER TON/ M 


5, 92  I II ONER TON/ M 
,3e  8 1 1 ONER TON/ M 

AVERAGE  SDR 


TEST  DETERMINATIONS  • 20 

47  LABS  IN  GBAND  MEANS 
,28  XILONEWTON/M 


LI  39 
L250I 
L2  51 
L7  05 
TOTAL  NUMBER  OF 
Best  values:  396 

G28 


5,  1 e 1 

LB/15  MM 

GRAND  MEAN 

•19.958  IE/15  MM 

4,63 

. 13 

.48 

• 15 

.71 

6,05 

.13 

.29 

.32 

1.  14 

20H 

♦ 

L 135 

40  07 

-,43 

-1,64 

.08 

.37 

5.41 

-.51 

-1.33 

.13 

,46 

20L 

♦ 

L 2501 

3.67 

-.83 

-3,  14 

.27 

1.23 

4.89 

-1.03 

-2.69 

.51 

1.80 

201 

♦ 

L 25  1 

12.32 

7,  8 2 

29.  44 

1.25 

5.  7 2 

15.  e2 

9.91 

2 5.86 

1.32 

4,64 

205 

♦ 

L705 

LABORATORIES  REPORTING  « 55 

4.5  + 0.4  kilonewton  per  meter 

5.9  + 0.6  kilonewton  per  meter 


The  following  laboratories  appear  to  have  interchanged 
samples:  360 

Data  from  the  following  laboratories  appear  to  be 
off  by  a multiplicative  factor:  558,  743 
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REPORT  NO,  633 


TAPP I COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  T20- 1 TAELE  2 

TENSILE  BREAKING  STRENGTH,  KILONERTONS  PER  METER  - PRIMARILY  PRINTING  PAPERS 
TAPPI  OFFICIAL  TEST  METHOD  T494  03-70.  CONSTANT  RATE  OF  ELONGATION  APPARATUS 


JANUARY  1 see 


LAB 

CODE 

F 

MEANS 

B96  G28 

COORDINATES 
MAJOR  MINOR 

AVG 
R.  SDR 

VAR 

PROPERTY TEST 

INSTRUMENT-—  CONDITIONS 

L558 

• 

.92 

1,  14 

-5,96 

• 31 

• 20 

20A 

TBNSILE 

STRENGTH. 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

(CRE  ) 

L7  43 

* 

2©  04 

2©  67 

-4.  07 

• 24 

• SI 

20C 

TENSILE 

STRENGTB, 

14 

TO 

40 

LH/IN, 

LOAD 

CELL 

( CRE  ) 

L251 

♦ 

3©  67 

4©e9 

-1.32 

• 12 

1.52 

201 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

CRE, 

20  C 

, 65*  RH 

L21  1 

• 

3©  79 

4,72 

-1,39 

-.07 

1.66 

20  C 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

(CRE  1 

L250I 

* 

4,07 

5©  4 1 

-©67 

.08 

.42 

20L 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN. 

CRE, 

20  C 

, 65*  RH 

L26  1 

0 

4,09 

5,  39 

-.67 

• 05 

1.52 

20A 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IK, 

LOAD 

CELL 

(CRE  J 

L442 

O 

4©  10 

5,59 

-.49 

• IS 

.73 

20G 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

(CRE  ) 

LI  76 

0 

4©  13 

5,  26 

-.75 

-.06 

1.33 

20G 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

(CEE  J 

L318 

0 

4©  15 

5©  44 

-.59 

.02 

.64 

20  a 

TEN9ILE 

STRENGTB, 

14 

TO 

40 

IB/IN, 

LOAD 

CELL 

(CEE  ) 

L291 

0 

4q  2 1 

S,68 

-.36 

• 11 

1.26 

20A 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

(CRE  ) 

L7  38 

0 

4©  22 

5©5e 

-.44 

• 05 

1.21 

20A 

TENSILE 

STHENGTH, 

14 

TO 

40 

IB/IN, 

LOAD 

CELL 

(CRE  ) 

L3  IS 

0 

40  26 

5,63 

-e  38 

• 04 

1.03 

20A 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

(CRE  1 

L56  3 

o 

4©  27 

5,87 

-©  17 

• 16 

.71 

20A 

TENSILE 

STRENGTB, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

(CRE  1 

LI  OS 

0 

4©  30 

6,02 

-.03 

• 23 

1.07 

20A 

TENSILE 

STHENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

(CRE  ) 

L2  30 

0 

4©  33 

5.63 

-.34 

-.01 

.65 

200 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

(CRE  ) 

L2  55 

0 

4©  35 

5,  87 

-.  12 

• 10 

1.09 

20  A 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

(CRE) 

LI  00 

o 

4©  36 

5.75 

-.22 

.02 

.90 

20E 

TENSILE 

STRENGTH, 

14 

TO 

40 

LE/IN , 

LOAD 

CELL 

( CRE  ) 

L325 

0 

4©  38 

5©  49 

-.42 

-.14 

.93 

20E 

TENSILE 

STRENGTH, 

14 

TO 

40 

LE/IN, 

LOAD 

CELL 

( CRE  ) 

L7  06 

0 

403e 

6©  oe 

.07 

, 19 

2.24 

20E 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

( CRE  ) 

L592 

0 

4039 

5,  86 

-.  1 1 

.06 

.73 

20  A 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

( CRE  ) 

L356 

0 

4.4  1 

5,69 

-.24 

-.05 

.76 

20A 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

( CRE  ) 

L243 

0 

4©  4 1 

5©  85 

-.10 

.04 

©71 

20  A 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

( CRE  ) 

L12  4C 

0 

4©  42 

5©  81 

-.  13 

.01 

1 © 33 

20  A 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

( CRE  ) 

L5  67 

0 

4©  43 

5o  70 

-©22 

-.  06 

.89 

20  A 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

( CHE  ) 

L736 

0 

4©45 

5©  86 

-.07 

.01 

.89 

20A 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN. 

LOAD 

CELL 

( CRE  ) 

LI  59 

0 

4,46 

5.94 

-©00 

.04 

1.00 

20  A 

TENSILE 

STRENGTH, 

1 4 

TO 

40 

LB/IN, 

LOAD 

CELL 

< CHE  ) 

H90R 

0 

4©  46 

5,64 

-.25 

-.  13 

.72 

20A 

TENSILE 

STHENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

( CHE  ) 

L223B 

0 

4.  47 

5©  77 

-.  14 

-.05 

1.32 

20  A 

TENSILE 

STHENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

( CRE  ) 

L5  75 

0 

4©  49 

5©  87 

-.  05 

-.02 

©77 

20G 

TENSILE 

STHENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

(CRE  ) 

L3  86 

0 

4,  49 

5©  92 

-a  00 

• 00 

.95 

20E 

TENSILE 

STRENGTH, 

14 

TO 

40 

LE/IN, 

LOAD 

CELL 

( CRE  ) 

LI  22 

a 

4©  5 l 

5©  87 

-.03 

-.03 

.71 

20A 

TENSILE 

STRENGTH, 

14 

TO 

40 

IB/ IN , 

LOAD 

CELL 

(CRE  ) 

LI  63 

0 

4©  53 

6©  06 

o 13 

.06 

.84 

20D 

TENSILE 

STHENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

( CEE  ) 

L226C 

0 

4©  56 

6©  03 

a 13 

.02 

.99 

20C 

TENSILE 

STRENGTH, 

14 

TO 

40 

LE/IN , 

LOAD 

CELL 

( CRE  ) 

L6  16 

0 

4.  57 

5©es 

-©02 

-.10 

1.28 

20  D 

TENSILE 

STRENGTH. 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

< CRE  ) 

L260 

0 

4©se 

6©  04 

a 14 

.01 

©87 

20A 

TENSILE 

STHENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

< CEE  ) 

LI  39 

, 

4©  63 

6©  OS 

o ia 

-.04 

.92 

20H 

TENSILE 

STRENGTH, 

14 

TO 

40 

LE/IN , 

CHE, 

SHORT  TEST  SFAN 

LI  18 

0 

4©  63 

6©  0 2 

© 15 

-.05 

.76 

20  A 

TENSILE 

STRENGTH, 

14 

TO 

40 

IE/TN , 

LOAD 

CELL 

( CRE  ) 

L141T 

0 

4©63 

6©  OS 

a 18 

-.03 

.78 

20  A 

TENSILE 

STRENGTH. 

14 

TO 

40 

LB/IN, 

LCAD 

CELL 

( CRE  ) 

L574 

0 

40  67 

6,09 

©23 

-.  04 

.97 

20  A 

TENSILE 

STRENGTH. 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

( CRE  ) 

L309 

0 

4©ee 

6,  09 

©24 

-.  05 

1.06 

20E 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

( CRE  ) 

LI  4 8 

o 

4©  68 

5,  85 

©04 

-.  19 

.89 

20A 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

( CRE  ) 

LI  85 

0 

4©70 

6©  02 

©20 

-.11 

1.02 

20C 

TENSILE 

STRENGTH, 

i 4 

TO 

40 

LB/IN, 

LCAD 

CELL 

( CEE  ) 

L698 

0 

4©  70 

6,  1 1 

©2e 

-.06 

1,09 

20  E 

TENSILE 

STRENGTH, 

1 4 

TO 

40 

LE/IN, 

LOAD 

CELL 

( CRE  ) 

L328 

0 

4©73 

6,  19 

.35 

-.04 

.96 

20A 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

LCAD 

CELL 

( CRE  ) 

L692 

0 

4©  76 

6,  08 

• 28 

-.13 

.89 

20  A 

TENSILE 

STRENGTH, 

14 

TO 

40 

LE/IN, 

LOAD 

CELL 

( CRE  ) 

L333 

a 

4.77 

6,25 

.43 

-.04 

.99 

20A 

TENSILE 

STRENGTH, 

1 4 

TO 

40 

LB/IN, 

LOAD 

CELL 

(CPE  ) 

LI  15 

0 

4.79 

6,  52 

,66 

,10 

1.02 

200 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

( CRE  ) 

L7  34 

X 

4,82 

6©9S 

1.  04 

.31 

1.02 

20E 

TENSILE 

STRENGTH, 

14 

TO 

40 

LE/IN , 

LCAD 

CELL 

< CRE  ) 

L7  44 

• 

4,87 

6©  86 

©99 

.22 

1.21 

20  A 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

LOAD 

CELL 

( CRE  ) 

LI  25 

0 

4©  93 

6©  40 

.64 

-.  09 

1.50 

20C 

TENSILE 

STRENGTH, 

14 

TO 

40 

LS/IN , 

LCAD 

CELL 

( CRE  ) 

LI  67 

0 

4©  93 

6,  35 

©60 

-.  12 

,93 

20G 

TENSILE 

STRENGTH, 

14 

Te 

40 

LB/IN, 

LOAD 

CELL 

( CRE  I 

LI  3 1 

a 

4,95 

6,55 

.77 

-.02 

1.02 

20E 

TENSILE 

STRENGTH, 

1 4 

TO 

40 

LB/IN , 

LCAD 

CELL 

(CEE  ) 

LI  43 

• 

5©  20 

6,91 

1©  2 1 

-.03 

1.10 

20  E 

TENSILE 

STRENGTH, 

1 4 

TO 

40 

IE/IN, 

LOAD 

CELL 

( CRE  ) 

L360 

* 

6©  24 

4,65 

-.08 

-2.  15 

1.52 

20B 

TENSILE 

STRENGTH, 

1 4 

TO 

40 

LB/IN , 

LCAD 

CELL 

( CRE  ) 

L7  05 

♦ 

12©  32 

15,  82 

12©  55 

-.99 

S.  18 

20  X 

TENSILE 

STHENGTH, 

14 

TO 

40 

LE/IN : 

( )PENDULUM,<  )LCAD  < 

GMEANS : 

4.S0  5,92 

95*  ELLIPSE: 

1.  17 

.24 

1.00 

PITH 

GAMMA  - 56  DEGREES 

24 


KILONE WTON/M 


TENSILE  STR..  CRE  » PRINTING  PAPERS 


SAMPLE  B96  = 4.50  K I L0NEWT0N/M  SAMPLE  G28  = 5-92  K I L0NEWT0N/M 

SAMPLE  B96  = 15-2  LB/15  MM  SAMPLE  G28  = 20-0  LB/15  MM 


11  12  13  14  15  36  17  18  19  20 


LB/15  MM 
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REPORT  Nfl.  63S 


TAPPZ  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  120-2  YAE1E  1 

TENSILE  BREAKING  STRENGTH,  KILONERTONS  PER  METER  - PRIMARILY  PRINTING  PAPERS 
TAFPI  OFFICIAL  TEST  METBCD  T404  OS-76,  PENDULUM-TYPE  TESTER 


JANUARY  I960 


SAMPLE 

BEAT 

-SET  eFFSET  BOOK 

SAMPLE 

OFFSET  PRINTING 

TEST 

Do  - 20 

LAB 

BS6 

93  GRAMS  PER  SQUARE  METER 

G28 

94  GRAMS 

PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N,  DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LI  03 

4,  64 

.05 

.25 

. 15 

• 62 

6.23 

.27 

.74 

• 20 

.65 

20R 

e 

L 103 

li  oe 

5,  00 

.41 

1,91 

• 23 

.99 

6.65 

.70 

1.90 

,23 

.77 

20F 

e 

Lice 

LI  21 

4,  20 

-.39 

-1.79 

• 34 

1.  47 

S.  93 

-.03 

-.07 

.36 

1.  18 

20F 

• 

L 121 

LI  24P 

4,5  8 

-.0  1 

-.04 

.25 

1.06 

6.10 

.14 

.39 

• 28 

,93 

20F 

e 

L124P 

LI  28 

4,66 

.07 

.32 

• 19 

.81 

6,  17 

• 21 

• S7 

.26 

.87 

. 20T 

e 

L 126 

LI  48 

4,38 

-.2  1 

-.96 

• 24 

1.04 

5.49 

-.47 

-1.27 

• 34 

1,  12 

20P 

o 

L 148 

LI  S3 

4,  83 

,24 

1,  10 

• 20 

.87 

6.32 

.36 

.99 

,29 

.97 

20F 

0 

L 152 

LI  62 

4e  5 I 

-o  oe 

-.39 

.26 

1.  11 

6,  17 

• 21 

• SB 

• 26 

.86 

20V 

e 

L 162 

LI  32L 

4048 

-,  1 1 

-.52 

,20 

.85 

5.98 

.02 

.07 

.27 

.88 

20T 

e 

L 18  2L 

LI  83 

4,59 

-o  00 

-.01 

.24 

l.OS 

6.  08 

. 13 

.35 

.36 

1.  21 

20P 

e 

L 183 

LI  as 

4,72 

, 13 

.60 

.22 

.93 

6.18 

.23 

• 62 

.31 

1,03 

20R 

0 

L 189 

L1S1P 

4o  52 

-.07 

-.34 

.24 

1.  04 

5,96 

.00 

• 01 

• 15 

.49 

20F 

e 

L 19  1 P 

LI  95 

4,71 

.12 

.57 

• 27 

1.  14 

5.  93 

-.02 

-.07 

.44 

1.45 

20R 

e 

L 195 

L212 

4,44 

-•IS 

-.69 

• 21 

.91 

5.55 

-.41 

-1.11 

• 35 

1.83 

20R 

8 

L 2 12 

L213 

4,4  8 

-.11 

-.  53 

.18 

.78 

5.49 

-.47 

-1,28 

.28 

.92 

20T 

« 

L 2 1 3 

L2  18 

4,59 

-,00 

-.01 

• 15 

.66 

6.12 

• 16 

,44 

• 18 

,58 

20P 

e 

L2ie 

L233 

4,59 

,00 

.01 

• 24 

1.  01 

5,57 

-.39 

-l.  ce 

.43 

1.42 

20C 

e 

L 232 

L234 

4,57 

-.02 

-.08 

.16 

• 70 

5.  97 

.02 

• 05 

.17 

e 56 

2CP 

« 

L 2 34 

L2  41 

4,91 

.32 

1.46 

.30 

1.29 

6.20 

.25 

.68 

.37 

1.23 

20R 

0 

L 24  1 

L242 

4,  23 

-.36 

-1.66 

.15 

.64 

5,50 

-.45 

-1.22 

o 26 

.87 

20Y 

0 

L 2 4 2 

L24S 

4,  84 

,25 

1.  IS 

.17 

.74 

6,14 

.19 

.51 

• 16 

.53 

2CP 

e 

L 249 

L2  59 

4,74 

.15 

.70 

.21 

• 88 

6.35 

.40 

1.  08 

.25 

.82 

20P 

e 

L 2 59 

L2  62 

4,30 

.21 

.97 

.27 

1.  15 

6.26 

.31 

.64 

.36 

1.21 

205 

e 

L 26  2 

L275 

4,23 

-,36 

-1.66 

.24 

1.  04 

5,43 

-.53 

- 1,44 

.34 

Is  14 

£05 

« 

L 275 

L2  79P 

4.7e 

,19 

.90 

.30 

1.28 

6.30 

.35 

.95 

.36 

1.21 

20  P 

c 

L27«;p 

L2  95 

4,  10 

-.49 

-2.  28 

.27 

1.  17 

5.00 

-.95 

-2.59 

.33 

1.09 

20P 

• 

L 2 85 

L290 

4,  42 

-o  17 

-.78 

• 20 

. 88 

5.32 

-.64 

- 1,73 

.55 

1.83 

20P 

e 

L 290 

L31  1 

4,64 

.05 

. 24 

.12 

.50 

5.93 

-.03 

-.07 

.27 

a 88 

20V 

o 

L 3 1 1 

L313 

4,55 

—.04 

-.  18 

.16 

.70 

S.  86 

-.09 

25 

.23 

.78 

20T 

6 

L3  13 

L321 

4,42 

-.  17 

-.  £0 

• 25 

1.  07 

5,67 

-.28 

-,77 

.28 

.92 

20C 

0 

L321 

L330 

4,50 

-.09 

-,42 

.45 

1.93 

6.  17 

.21 

,56 

.31 

1.03 

20F 

0 

L330 

L337 

4,44 

-.15 

-,  69 

.51 

2.  19 

5.94 

-.02 

-.05 

.28 

.94 

20V 

e 

L337 

L3  56 

4,71 

e 12 

.57 

.26 

1.  10 

6.24 

.28 

,76 

.28 

.93 

20F 

e 

L356 

L366 

4,60 

,01 

. OS 

.32 

1.  36 

S.  93 

-.02 

-.06 

.41 

1.35 

2 OP 

e 

L366 

L393 

4,59 

, 00 

.01 

• 16 

.67 

5,85 

-.11 

-•29 

.22 

.71 

20P 

e 

L393 

L4  84 

4,31 

-»2e 

-1.32 

• 20 

.88 

5.53 

-.42 

- 1,  is 

.23 

.74 

20U 

e 

L 4 8 4 

L5  56 

40  96 

.37 

1,69 

.35 

1.  48 

5.90 

-.05 

-o  15 

.50 

1.67 

20F 

• 

L 5 56 

L57 1 

4,87 

,2e 

1,30 

.50 

2.  13 

6.88 

.93 

2,  S3 

.26 

. 86 

20  P 

« 

L 57  1 

L626 

4o  69 

. 10 

• 4e 

.24 

1.  02 

5,99 

.04 

. 1 1 

.34 

1.  13 

20T 

e 

L 6 26 

L6  90 

4,63 

,04 

.20 

.20 

• 85 

5.70 

-.25 

-,69 

.45 

lo  49 

205 

e 

L680 

L6  85 

4,34 

-.25 

-1.  15 

.26 

1.  10 

5.70 

-.25 

-,69 

.23 

.76 

20Y 

e 

L 6 85 

L7  1 4 

4,98 

.39 

1.81 

.28 

1.  20 

6,4  1 

.46 

1,25 

.28 

.94 

20  F 

c 

L7  14 

GR.  MEAN 

- 4059 

KILONE VT8N/M 

GRAND  MEAN  ■ 

5.95 

ZILONEWTON/M 

TEST  DETERMINATIONS 

- 20 

SD  MEANS 

• ,22 

3ILCNERT8N/M 

SD 

OF  MEANS  - 

.37 

SIIONERTON/M 

42  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR 

* .23 

ZIL3NERT0N/N 

AVERAGE  SDK 

* .30 

KILONERTON/M 

GR0  MEAN 

•15, 481 

LB/1S  MM 

GRAND  MEAN  • 

20. 082 

IE/15  MM 

L5  99 

1,  S3 

-3,06 

-14, 13 

.09 

.37 

2.03 

-3.93  - 

10,69 

o 14 

.47 

20E 

♦ 

L 599 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  - 

Best  values: 


43 


B96 

G28 


i.6  ± 
5.9  + 


0.3  kilonewton  per  meter 
0.6  kilonewton  per  meter 
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REPOFT  NO©  63S 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  120-2  TAEIE  2 

TENSILE  BREAKING  STRENGTH,  KILONERTONS  PEP  METER  - PRIMARILY  PRINTING  PAPERS 
TAFPI  OFFICIAL  TEST  MBTBflD  1404  OS-76,  PENDULOM-TYPE  TESTER 


JANUASY 


LAB 

CODE 

F 

MEANS 

B96  G28 

COORDINATES 
MAJOR  MINOR 

AVG 
S©  SDR 

VAR 

PROPERTY— -TEST 

INSTH DM ENT ---CONDITIONS 

L5  99 

♦ 

1©  53 

2©  03 

-4o  e9 

.92 

©42 

20B 

TENSILE 

STRENGTH, 

14 

T0 

40 

LB/IN, 

LOAD  CELL  (CRE) 

L2  as 

• 

4©  10 

5©  00 

-lo  07 

.00 

lo  13 

20P 

TENSILE 

STRENGTH, 

14 

T0 

40 

IB/IN. 

PENDOLOM 

TESTES 

LI  21 

■* 

40  20 

5©  93 

-©20 

©33 

1.32 

20P 

TENSILE 

STRENGTH, 

14 

T0 

40 

LE/IN , 

PENDULUM 

TESTER 

L2  42 

0 

4c  23 

5o  50 

-©56 

©11 

• 76 

20Y 

TENSILE 

STRENGTH, 

14 

T0 

40 

LB/IN, 

PENDOLCM 

TESTER 

L2  75 

0 

4o  23 

5©  4 3 

-o  63 

©08 

1.09 

20R 

TENSILE 

STRENGTH, 

14 

T0 

40 

LH/IN, 

PENDDLDM 

TESTES 

L484 

4 

4©31 

5.53 

*»  51 

©06 

• 81 

20C 

TENSILE 

STRENGTH, 

14 

T0 

40 

LE/IN, 

PENDDLDM 

TESTES 

L6  85 

0 

4©  34 

5©  7 C 

-9  34 

• 11 

.93 

20Y 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

LI  48 

8 

4©  38 

5©  49 

-©51 

-.03 

1.  08 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

IB/IN, 

PENDULUM 

TESTES 

L321 

8 

4©  42 

5.67 

-.33 

.03 

1.00 

20Q 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

L290 

0 

4©42 

5©  32 

— , 64 

-.  14 

1.36 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN , 

PENDULUM 

TESTER 

L212 

0 

4 © 4 4 

S.55 

-©43 

-©05 

1.37 

208 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTER 

L337 

0 

4©  44 

5.  94 

-o  08 

• 12 

1©  56 

20V 

TENSILE 

STRENGTH, 

14 

TO 

40 

IB/IN. 

PENDULUM 

TESTER 

L213 

0 

4©  46 

5©  49 

-o  47 

-©11 

o 85 

20T 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

LI  82L 

0 

40  4e 

5.98 

-©03 

• 11 

.87 

20T 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN „ 

PENDULUM 

TESTES 

L330 

0 

4©50 

6©  17 

9 IS 

.18 

1.48 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LE/IN, 

PENDULUM 

TESTES 

LI  62 

0 

4©5t 

6©  17 

© IS 

• 17 

.98 

20V 

TENSILE 

STRENGTB , 

14 

TO 

40 

LB/ IN , 

PENDULUM 

TESTES 

1 1 9 1 P 

8 

40  52 

5©  96 

-©03 

.07 

©77 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

L3  13 

0 

40  55 

5.  86 

-©10 

-.01 

.74 

20T 

TENSILE 

STRENGTB, 

14 

TO 

40 

LE/IN , 

PENDULUM 

TESTES 

L234 

0 

4©  57 

5o  97 

©01 

©02 

©63 

20P 

TENSILE 

STRENGTB. 

1 4 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

LI  24P 

0 

4©  5 8 

6©  10 

o 12 

.07 

©99 

20  P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN , 

PENDULUM 

TESTES 

L218 

0 

4©59 

6©  12 

9 14 

.08 

• 62 

20  P 

TENSILE 

STRENGTB, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

LI  93 

0 

4©  59 

6©  08 

o 12 

.06 

1©  13 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

L393 

0 

4©  59 

5©  as 

-©  09 

-.05 

.69 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LE/IN , 

PENDULUM 

TESTES 

L2  33 

0 

4©  59 

5©  57 

-o  34 

-.  18 

1©  22 

200 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

L366 

0 

4©  60 

5©  93 

-.02 

-.02 

1©  35 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LE/IN, 

PENDULUM 

TESTES 

L6  8 0 

0 

4o  63 

5©  70 

-.21 

16 

1©  17 

208 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

L3  11 

0 

4©  64 

5.93 

© 00 

-©06 

.69 

20V 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

LI  03 

0 

4©  64 

6.23 

©27 

©08 

.64 

208 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

LI  28 

0 

4©  66 

6©  17 

©22 

© 04 

.84 

20T 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

L626 

0 

4©69 

5©  99 

o 08 

-.07 

1.07 

20  T 

TENSILE 

STRENGTH, 

14 

TO 

40 

IB/IN, 

PENDULUM 

TESTES 

L3  56 

0 

4 ©7 1 

6.24 

9 31 

.02 

1.01 

20  P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

LI  95 

0 

4©  7 1 

5.93 

« 04 

-.12 

1©  29 

208 

TENSILE 

STRENGTH, 

14 

TO 

40 

LE/IN, 

PENDULUM 

TESTES 

LI  89 

0 

4072 

6.  18 

©26 

-.01 

.98 

208 

TENSILE 

STRENGTH, 

14 

TO 

40 

LE/IN. 

PENDULUM 

TESTES 

L2  59 

0 

4©  74 

6.35 

©42 

.05 

©85 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LE/IN, 

PENDULUM" 

TESTES 

L279P 

0 

4©  78 

6.30 

©40 

-.01 

1.25 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

IB/IN, 

PENDULUM 

TESTES 

L262 

0 

40  80 

6.  26 

©37 

-.05 

1.18 

208 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

LI  53 

0 

4©  83 

6.  32 

9 43 

-.05 

.92 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

L2  49 

0 

4©  84 

6©  14 

.28 

-.  14 

.64 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

7ESTES 

L571 

• 

4©  87 

6.  ee 

.95 

.18 

1.51 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

L241 

0 

4,91 

6.  20 

.37 

-.17 

1.26 

208 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

1556 

• 

4 o 96 

5©  90 

o 12 

-.35 

1.57 

20P 

TENSILE 

STRENGTB, 

14 

TO 

40 

LE/IN. 

PENDULUM 

TESTES 

L7  1 4 

0 

4©  98 

6,41 

o 59 

-.  14 

1.07 

20P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

LI  08 

0 

50  00 

6.65 

©81 

-.05 

,88 

20  P 

TENSILE 

STRENGTH, 

14 

TO 

40 

LB/IN, 

PENDULUM 

TESTES 

GWEANS : 

4®  59  5.95 

95*  ELLIPSE: 

1.  05 

• 31 

1.00 

RITE 

GAMMA  • 62  ] 

CEGREES 

1980 
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KIL0NEWT0N/M 


TENSILE  STR..  PENDULUM  , PRINTING  P. 

SAMPLE  696  = 4.59  K I L0NEWT0N/M  SAMPLE  G28  = 5-95  K I L0NEWT0N/M 
SAMPLE  B96  = 15-5  LB/15  MM  SAMPLE  G28  = 20.1  LB/15  MM 


11  12  13  14  15  IS  17  18  19  20 


LB/ 15  MM 
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REPORT  NO.  63S  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  JANUARY  I9  60 

ANALYSIS  125*1  1AEIE  1 

TENSILE  ENERGY  ABSORPTION,  JOULES  PEE  SQUARE  KEYES  - PACKAGING  PAPES 
TAPPI  OFFICIAL  TEST  METHOD  T494  08-70,  C0MS1AN1  BATE  OF  ELONGATION  APPARATUS 


SAMPLE 

BUFF 

MANILA 

ENVELOPE 

SAMPLE 

PRINTING 

TEST 

E.' 

• 20 

LAB 

G 1 8 

lie  GRAMS  PER  SQUARE  METER 

G24 

ICS  GRAMS 

1 PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N,  DEV 

SDR 

3.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R,  SDR 

VAR 

F 

LAB 

LI  06 

73.2 

3,3 

,02 

8,3 

.96 

88.3 

5.7 

.67 

11.4 

1.09 

2SF 

e 

L1C6 

LI  22 

7So  4 

5,5 

1.C4 

11,7 

1,37 

90.7 

8.  1 

.94 

13.2 

1.26 

25P 

e 

L 122 

LI  26 

71.3 

1,5 

,28 

9.6 

U12 

82.6 

.0 

• CO 

8.5 

.81 

25G 

0 

L 126 

LI  51 

68e  5 

-1,4 

-,  26 

10,3 

1,20 

82,7 

• 2 

• 02 

12.0 

lo  14 

2SF 

e 

L IS  1 

LI  92 

65,  I 

-4,9 

-«  90 

10,7 

1,24 

75.8 

-6.7 

-.78 

13.0 

lo  24 

2SB 

8 

L 182 

1207 

670S 

-2,  l 

-,  40 

9.0 

1,04 

66.  3 

•16.3 

-1.89 

11.7 

lo  12 

25F 

o 

L207 

L219 

71,1 

1,2 

,22 

6.6 

• 77 

85.2 

2.0 

• 31 

14.  1 

1,34 

25J 

e 

L 2 19 

L234 

78.  1 

8,  3 

1,56 

3,5 

,99 

99.9 

17.3 

2.  Cl 

13.2 

1,26 

2SF 

e 

L 234 

L237B 

7l0S 

1,0 

,31 

8,6 

1,  00 

89.7 

7,  l 

• 83 

15.8 

1,51 

2SE 

0 

L237B 

L243 

64a  3 

-5,5 

-UC5 

3.3 

.96 

34.3 

-48.2 

•5.60 

4.5 

.43 

2SZ 

0 

L 243 

L264 

67o  6 

-2,3 

— • 44 

7.2 

.84 

73.8 

-8.7 

•1.01 

5.3 

.50 

2SF 

0 

L264 

L267 

64,6 

-5,3 

-.99 

9.5 

1,  10 

81.  1 

-1.4 

-.  17 

7.8 

.74 

2SF 

0 

L 267 

L268 

81,6 

n«e 

2,22 

8.4 

.98 

102.0 

19.4 

2.  26 

10.4 

.99 

2SE 

0 

L268 

L273 

74o  0 

4,  1 

,76 

9.1 

1.06 

85.7 

3.2 

.37 

10.9 

1,04 

2SF 

0 

L 27  3 

L278 

710  7 

i,e 

,34 

6.6 

.77 

82.8 

• 2 

• C3 

1 1.9 

i,  14 

25E 

c 

L278 

L280 

74,7 

4,9 

,92 

6.6 

.77 

84.0 

1.5 

• 18 

11.3 

1.07 

2SE 

0 

L 280 

L312 

64,  3 

-5,5 

-1,  C4 

7.6 

, 88 

85.  1 

2.6 

.30 

7.8 

,75 

2SJ 

0 

L 2 1 2 

L3  1 8 

70,5 

.7 

. 13 

8.5 

.99 

81.4 

-1.  1 

-.13 

8.3 

.79 

2SA 

0 

L3ie 

L580 

71,4 

1,5 

,29 

7.5 

. 88 

83.7 

1.  1 

.13 

8.0 

.77 

25C 

0 

L580 

L676 

60,0 

-9,9 

-1,87 

9.0 

1,  05 

77,  1 

-5.4 

-.63 

11.8 

1.  12 

2SF 

6 

L676 

L689 

69,7 

-,  2 

-,  04 

7.8 

.91 

79.7 

-2.9 

-.33 

S.7 

.55 

2SF 

0 

L689 

L7  35 

70,4 

,5 

• 10 

6,2 

.73 

77.4 

-5.  1 

-.59 

6,9 

.66 

2SF 

0 

1725 

L737A 

640  2 

-5,7 

-1,07 

9,4 

1.09 

78.4 

-4.  1 

-.48 

8.5 

.81 

2SE 

0 

L727A 

L7  37B 

60,  2 

-9,7 

-i,e3 

10.8 

1.26 

65,0 

-17.5 

-2.03 

13.7 

1,31 

2SE 

6 

L737B 

GR-,  MEAN 

- 69,9 

JOULES/SQ 

M 

GRAND  MEAN 

■ 82.5 

JOULES/SQ 

M 

TEST  DETERMINATieNS 

- 20 

SD  MEANS 

• 5,3 

JOULES/SQ 

M 

SD 

OF  MEANS 

- 8.6 

JOULES/SQ 

M 

23  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR 

- 8.6 

JOULES/SC  M 

AVERAGE  SDR  • 

1C.5 

JOULES/SQ 

M 

GRo  MBAN 

- 4,785 

FT, LB/ SC  FT 

GRAND  MEAN 

• 5.653 

FT. IB/SC  FT 

L250 

71,7 

us 

,35 

5.3 

.62 

81.9 

-.6 

-.07 

7.4 

.70 

2SN 

♦ 

L 250 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  - 25 

Best  values:  G18  70  + 9 joules  per  square  meter 

G24  83  + 17  joules  per  square  meter 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  243 
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REPORT  NO*  63S  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  JANUARY  I960 

ANALYSIS  T2S-1  TAEIE  2 

TENSILE  BNERGT  ABSORPTION,  JODLES  PER  SQUARE  METER  - FACI AGING  PAPER 
TAPFI  OFFICIAL  TEST  METBflD  T494  03-70,  CONSTANT  RATE  OF  ELONGATION  APPARATUS 


LAB 

MEANS 

COORDINATES 

CODE 

F 

G 1 8 

G24 

MAJOR 

MINOR 

L676 

0 

60*0 

77.  1 

-9.5 

6.  1 

LT37B 

0 

60*2 

6S.0 

•20.0 

• 1 

L7  37 A 

0 

64*  2 

78.4 

-6.3 

3.0 

L243 

• 

64*3 

34.3 

-45*0 

•18.3 

L3  1 2 

0 

64*  3 

as.  l 

-.4 

6.1 

L267 

0 

64*6 

81.  1 

•3.  8 

3.9 

LX  82 

a 

65*  1 

75.8 

-8.2 

1.0 

L264 

a 

67*6 

73.8 

-8*7 

-2.2 

L2  07 

a 

67*8 

66*3 

•15.3 

-6.0 

LI  51 

a 

6e*s 

82.7 

-.5 

1.3 

16  89 

a 

69*7 

790  7 

-2.6 

-1.2 

L73S 

a 

70*4 

77.4 

-4*  2 

-2.9 

L31  8 

a 

70*  S 

81*4 

-*7 

-I.  1 

L219 

a 

71.1 

85.2 

2.9 

• 2 

LI  26 

a 

71*3 

82*6 

.7 

-1.3 

L580 

a 

71*4 

83.7 

1.7 

-.a 

L237B 

a 

71*5 

89*7 

7.0 

2.0 

L27S 

a 

71.7 

82.  e 

1.  1 

-1.5 

L250 

♦ 

71.7 

81.9 

.4 

-1.9 

LI  06 

a 

73.2 

88*3 

6.6 

-.  1 

L273 

a 

7400 

85*  7 

4.8 

-2.  1 

L2B0 

a 

74*7 

84*0 

3.7 

-3.5 

LX  22 

a 

75*4 

90*  7 

9.e 

-.9 

L234 

a 

78*  1 

99*9 

19.2 

U 1 

L268 

a 

81.6 

102.0 

22.7 

-1.0 

GMEANS: 

69*9 

82*5 

95*  ELLIPSE: 

26.2 

7.7 

AVO 


R.  SDR 

VAR 

PROPERTY—  TEST  INSTBUM: 

1.09 

2SF 

TENSILE 

ENERGY 

ABSORPTION 

1.28 

2SS 

1BNSILE 

ENERGY 

ABSORPTION 

.95 

2SE 

TENSILE 

ENERGY 

ABSORPTION 

.70 

2SZ 

TENSILE 

ENERGY 

ABSORPTION 

• SI 

2SJ 

TENSILE 

ENERGY 

ABSORPTION 

.92 

2SF 

TENSILE 

ENERGY 

ABSORPTION 

1.24 

2SE 

TENSILE 

ENERGY 

ABSORPTION 

.67 

2SF 

TENSILE 

ENERGY 

ABSORPTION 

1.08 

25F 

TENSILE 

ENERGY 

ABSORPTION 

1.  17 

25F 

TENSILE 

ENERGY 

ABSORPTION 

.73 

25F 

TENSILE 

ENERGY 

ABSORPTION 

• 69 

25F 

TENSILE 

ENERGY 

ABSORPTION 

.89 

2SA 

TENSILE 

ENERGY 

ABSORPTION 

1.05 

2SJ 

TENSILE 

ENERGY 

ABSORPTION 

.97 

2SG 

TENSILE 

ENERGY 

ABSORPTION 

.82 

25C 

TENSILE 

ENERGY 

ABSORPTION 

1.26 

25B 

TENSILE 

ENERGY 

ABSORPTION 

.95 

25E 

TENSILE 

ENERGY 

ABSORPTION 

.66 

2SN 

TENSILE 

ENERGY 

ABSORPTION 

1.03 

25F 

TENSILE 

ENERGY 

ABSORPTION 

1*  05 

2SF 

TENSILE 

ENERGY 

ABSORPTION 

.92 

25B 

TENSILE 

ENERGY 

ABSORPTION 

1.31 

2SF 

TENSILE 

ENERGY 

ABSORPTION 

1.12 

25F 

TENSILE 

ENERGY 

ABSORPTION 

.98 

1.00 
* ITB 

2SB  TENSILE 

GAMMA  -61 

ENERGY 

DEGREES 

ABSORPTION 

---CONDITIONS 


( 1ITH 

TEST 

T 19  )t  LINE/FLAT 

JARS 

(RITB 

IB  ST 

T 19  ), FLAT/FLAT 

JARS 

( «XTB 

TEST 

T 19  ), FLAT/FIAT 

JARS 

(RITB 

TEST 

T 19  ), LINE/LINE 

JARS 

(RITB 

TEST 

T 19  ), LINE/PLAT 

JARS 

(RUB 

TEST 

T 19  ), LINE/FLAT 

JARS 

(RITB 

TEST 

T 19  ). LINE/FLAT 

JARS 

(RITB 

TEST 

T19  ), LINE/FLAT 

JARS 

( RITB 

TEST 

T 19  ), LINE/FLAT 

JARS 

( RITB 

TEST 

T19  ), LINE/FLAT 

JARS 

( RITB 

TEST 

T 19  ), LINE/FLAT 

JARS 

(RITB 

TEST 

T19  ), LINE/FLAT 

JAWS 

(RITB 

TEST 

T 19  ), FLAT/FIAT 

JARS 

(RITB 

TEST 

T19  >, LINE/FLAT 

JARS 

( RITB 

TEST 

T 19 >. LINE/LINE 

JARS 

(RITB 

TEST 

T 19  ), LINE/LINE 

JARS 

(RITB 

TEST 

T19), 2-PIN  STBAIN  GAGE 

(RITB 

TBST 

T19  ), PLAT/FLAT 

JARS 

(RITB 

TEST 

T 19  ), LINE/FLAT 

JARS, 

2CC 

( RITB 

TEST 

T19  ), LINE/FLAT 

JARS 

(RITB 

TEST 

T 1 9 ), LINE/FLAT 

JARS 

(RITB 

TEST 

T 19  ), LINE/FLAT 

JARS 

(RITB 

TEST 

T 19  ), PATTERNED 

FLAT 

JAR 

( RITB 

TEST 

T 19  ), LINE/FLAT 

JARS 

(RITB 

TEST 

T19  ), LINE/FLAT 

JARS 
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T . E . A . , PACKAGING  PAPERS 


SAMPLE  G18  = 70.  J0ULES/SQ  M SAMPLE  G24  = 83.  J0ULES/SQ  M 

SAMPLE  G18  = 4.79  FT.LB/SQ  FT  SAMPLE  G24  = 5-65  FT.LB/SQ  FT 


2.5  3.0  3.5  4.0  4.5  5-0  5.5  6.0  6.5  7.0 


FT.LB/SQ  FT 

II 

I 

a 
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REPORT  NO®  63S 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  JANUARY  I960 

ANALYSIS  126- I TAELE  1 

TENSILE  ENERGY  ABSORPTION,  JOULES  PER  SQUARE  METER  - PRINTING  PAPER 
TAPPI  OFFICIAL  TEST  METHOD  TARA  0S-70,  CONSTANT  RATE  OF  ELONGATION  APPARATUS 


LAB 

SAMPLE 

B96 

BEAT- 
93  GEAMS 

SET  OFFSET  BOOK 
1 PER  SQUARE  METER 

SAMPLE 

G28 

OFFSET  PRINTING 
94  GRAMS  PER  SCUARE  METER 

TEST 

D®< 

■ 20 

CODE 

MEAN 

DBV 

N.DEV 

SDR 

8.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R®  SDR 

VAR 

F 

LAB 

LI  00 

37®  5 

-4,0 

-1,21 

4.7 

.91 

51.2 

-7.1 

-1.52 

6,0 

.93 

26A 

O 

L 100 

li  ie 

40®  6 

-,  8 

-•  23 

4®  1 

.80 

56.0 

-2.3 

-.49 

6.4 

1.00 

26E 

0 

LI  ie 

LI  22 

43.7 

2*3 

• TO 

4.9 

.95 

61.2 

3.0 

.63 

5.3 

,82 

26L 

0 

L 1 22 

LI  3® 

36®  6 

-2®S 

-®ee 

4.8 

.93 

53.8 

-4.4 

-.95 

8.8 

1.36 

26B 

0 

L 139 

LI  59 

43o0 

I®  3 

.47 

7,4 

1.44 

57.6 

-.7 

-.  15 

7.9 

1,22 

26F 

0 

L 159 

LI  63 

36®  2 

-3®  2 

-.08 

4.8 

.92 

56.2 

-2.  1 

— ,45 

5.4 

.84 

26  J 

6 

L 163 

LI  67 

49,3 

7.9 

2®  40 

1®  3 

.26 

63.5 

5.3 

1.13 

3.6 

« 55 

26D 

0 

L 1 67 

Li  as 

AI®  2 

-.2 

-®  06 

5,9 

1.14 

57.0 

-1.2 

-.  27 

8,8 

1.37 

26C 

0 

L 185 

L2  1 l 

445692® 1445850. 7*«*****« 

44200,8 

8576.89 

644227.9644169.6******4* 

63439.8 

9846.21 

26Z 

• 

L 2 1 1 

L2  55 

39®  6 

-1,9 

-•  37 

8,1 

1.57 

62.8 

4.5 

.97 

8.4 

1.30 

26F 

o 

L 255 

L309 

44®  8 

3®  4 

1,03 

7.7 

1.  49 

67,4 

9.  1 

1.96 

5.8 

,91 

26  J 

0 

L309 

L318 

43®  0 

1.3 

• « 

3®  1 

• 61 

55.2 

-3.  1 

-.65 

5.5 

® 86 

26A 

e 

L318 

L3S6 

42®  4 

1.0 

.20 

5,0 

• 96 

61.9 

3.7 

,7e 

7.6 

1.17 

26A 

c 

L356 

L393 

37®  e 

-3®  6 

-I®  10 

3,8 

.74 

50.4 

-7.9 

-1.69 

5.7 

,88 

26V 

0 

L 393 

LAA2 

37®  0 

-4,4 

-1,33 

5,6 

1.08 

56®  3 

-1.9 

-.41 

6.5 

1,01 

26B 

e 

L442 

LS63 

58,0 

16®  6 

5®  04 

10®0 

1.94 

83.9 

25.6 

5,49 

9.8 

1,53 

26C 

* 

L 563 

L567 

28®  a 

-12®  6 

-3,82 

4®  1 

.79 

42.4 

-15.8 

-3.40 

5.  1 

.79 

£6A 

0 

LS67 

L575 

43®  9 

2.5 

®T4 

5.6 

1.  06 

61,  8 

3.6 

.76 

5.0 

.78 

26A 

e 

L57S 

L5  92 

42®  3 

« 9 

.27 

5.8 

1.  13 

59,9 

1.6 

,35 

6.4 

1.00 

26B 

0 

L 59  2 

L7AA 

26,6 

-14*9 

-4,52 

3,4 

.66 

36,7 

•21.6 

-4,62 

7.2 

1,  12 

26E 

* 

L744 

GR0  MEAN 
SD  MEANS 

GR®  MEAN 

- 41®  4 

• 3,3 

- 2®  836 

JOULSS/SQ  M 
JOULES/SC  M 

AVERAGE  SDR 
FT®LB/SC  FT 

- 5,2 

GRAND  MEAN 
SD  OF  MEANS 
JOULBS/SQ 
GRAND  MEAN 

- 58.3 

* 4.7 
M 

* 3,992 

JOULES/SQ  M 
JOULBS/SQ  M 

AVERAGE  SDR 
FT® LB/SQ  FT 

TEST  DETERMINATIONS  - 20 

16  LABS  IN  GRAND  MEANS 
- 6.4  JOULES/SQ  M 

L2S0 

43o6 

2®  2 

.67 

2.9 

.55 

57.0 

-1.3 

-.28 

3.9 

,60 

26N 

♦ 

L 250 

L738 

570  I 

15.7 

4.77 

8.0 

1.  55 

79.0 

20.7 

4.44 

8.6 

1,34 

263 

♦ 

L73e 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  - 22 

Best  values:  B96  42+5  joules  per  square  meter 

G28  57+6  Joules  per  square  meter 

Data  from  the  following  laboratories  appear  to  be 
off  by  a multiplicative  factor:  211,  563,  567,  744 
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REPORT  NO,  63S 


JANUARY  1980 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  126*1  TiEtE  2 

TENSILE  ENERGY  ABSORPTION,  JOULES  PER  SQUARE  METER  - PRINTING  PAPER 
TAP PI  eFPICXAI  TEST  MBTBOD  T49A  00-70,  C6M8TAN1  BATE  OF  ELONGATION  APPARATUS 


IAB 

MEANS 

COORDINATES 

AVO 

ca  DE 

F 

B96 

028 

NAJ6B 

MINOR 

B,  SOB 

VAB 

PB6PEBTY— TEST  INSTRUMENT-- -CONDITIONS 

1744 

* 

26o  6 

36e  7 

•26,2 

1,2 

• 89 

26E 

TENSILE 

ENEBGT 

ABSORPTION 

dm 

TEST 

T20  ), PLAT/FLAT 

JAWS 

LS  67 

* 

28c  8 

42e  4 

-20,1 

2,3 

.79 

26  A 

TENSILE 

ENERGY 

ABSORPTION 

( WITH 

TBST 

T20  ), FLAT/FLAT 

JAWS 

1442 

a 

37o  0 

56o  3 

-4,0 

2.7 

1,04 

26B 

TENSILE 

ENERGY 

ABSORPTION 

(RUB 

TEST 

T20  ). LINE/FLAT 

JAWS 

11  0 0 

a 

37o  5 

51c  2 

-8,  l 

-•4 

.92 

26  A 

TENSILE 

ENERGY 

ABS0SPTION 

(RITB 

TEST 

T20  ), FLAT/FLAT 

JAWS 

1393 

a 

370  8 

50,4 

-8,6 

•1,1 

.81 

26V 

TENSILE 

ENEBGT 

ABSORPTION 

(RITB 

TEST 

T20  ), LINE/FLAT 

JAWS 

1163 

a 

38c  2 

56e  2 

-3,5 

1,6 

,88 

26J 

TENSILE 

ENERGY 

ABSORPTION 

( RITB 

TEST 

T20  )t  LINE/FLAT 

JAWS 

11  39 

a 

3806 

53c  8 

-5,3 

,1 

1,15 

26B 

TENSILE 

ENERGY 

ABSORPTION 

( RITE 

TEST 

T20». 2-PIN  STRAIN  GAGE 

12  55 

<5 

390  6 

62,  8 

2,9 

4.0 

1.43 

26P 

TENSILE 

ENERGY 

ABSORPTION 

( RITB 

TEST 

T20  ), PATTERNED 

FLAT 

JAW 

11  18 

a 

4 Co  6 

56c  0 

-2,4 

.90 

26E 

TENSILE 

ENERGY 

ABSORPTION 

< RITB 

TEST 

T2C  ), FLAT/FLAT 

JAWS 

11  85 

a 

41o  2 

57,0 

•U2 

-.5 

1.25 

26C 

TENSILE 

ENERGY 

ABSORPTION 

(RITB 

TEST 

T20  ). LINE/LINE 

JAWS 

15  92 

a 

4 2e  3 

59,  9 

1,8 

• 1 

1.06 

26B 

TENSILE 

ENERGY 

ABSORPTION 

( RITB 

TEST 

T20),  2-PIN  STRAIN  GAGE 

1356 

a 

42,4 

61,9 

3,6 

1.1 

1.07 

26A 

TENSILE 

ENERGY 

ABSORPTION 

( RITB 

TEST 

T20  1, FLAT/FLAT 

JAWS 

13  18 

a 

43o  0 

55,  2 

-1,8 

-2.9 

• 73 

26A 

TENSILE 

ENERGY 

ABSORPTION 

(RITB 

TEST 

T20  ), FLAT/FLAT 

JAWS 

11  59 

a 

42o  0 

57,6 

,2 

-1,7 

1.33 

26F 

TENSILE 

ENERGY 

ABSORPTION 

(RITB 

TEST 

T20  ), LINE/FIAT 

JAWS 

1250 

♦ 

43o  6 

57,0 

,1 

-2.5 

.58 

26N 

TENSILE 

ENERGY 

ABSORPTION 

( RITB 

TEST 

T20  ), LINE/FLAT 

JAWS, 

20C 

11  22 

a 

43c  7 

61,  2 

3,7 

-*4 

.88 

261 

TENSILE 

ENERGY 

ABSORPTION 

( RITB 

TEST 

T 20  1, PATTERNED 

FLAT 

JAW 

1575 

a 

43,9 

61,8 

4,3 

•a  2 

,93 

26A 

TENSILE 

ENERGY 

ABSORPTION 

( RITB 

TEST 

T20  ), FLAT/FIAT 

JAWS 

13  09 

a 

440  8 

67,4 

9,5 

2.0 

1.20 

26  J 

TENSILE 

ENERGY 

ABSORPTION 

( RITB 

TEST 

T20  ». LINE/FIAT 

JAWS 

11  67 

a 

490  3 

63,5 

8,7 

-3,9 

.41 

260 

TENSILE 

ENERGY 

ABSORPTION 

(RITB 

TEST 

T20), 2-PIN  STRAIN  GAGE 

1738 

* 

57o  1 

79,  0 

25.9 

-2,4 

1.44 

26  X 

TENSILE 

ENERGY 

ABSORPTION 

( RITB 

TEST 

T20):  GIVE  JAR 

TYPE 

1563 

• 

5e0  o 

83,  9 

30,5 

•a  6 

1.73 

26C 

TENSILE 

ENERGY 

ABSORPTION 

(RITB 

TEST 

T20  ), LINE/LINE 

JAWS 

121  l 

26Z 

TENSILE 

ENERGY 

ABSORPTION 

(RITB 

TEST 

T20  ), LINE/LINE 

JAWS 

GMEANS : 

41,4 

58,3 

1.00 

9 SR  E11IPSE : 

15,  1 

5.7 

RITB 

GAMMA  • Se  1 

DEGREES 
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T .E  .fl  - . PRINTING  PRPERS 


CD 

• . 


C\J 


co 


CD 


C3 

CO 

\ 

CD 


l_L_  ^ 

■ . 

CO 


o 

a 

CO 


SAMPLE  B96  = 41 . 
SAMPLE  B96  = 2-84 


J0ULES/SQ  M 
FT.LB/SQ  FT 


SAMPLE  G28  = 58- 
SAMPLE  G28  = 3-99 


O 

r- 


LD 

CD 


o 

CD 


CD 

COLD 

CO 

LU 


-o 

UD 


LD 


OQ  + ,X  .#  NOT  IN  GRAND  MEANS 

CM 

O ANALYSIS  T26-1 

LU 

_J 

Q_ 


CL 

CO 


25 


30 


2.0 


o 


O o 


o 


© 


o 

© 


o 


© © 
© 

© 


© 

© 


35  40 

JOULES/SQ  M 


45 


JOULES/SQ  M 

FT.LB/SQ  FT 
I 


© 


SAMPLE  B96 


50 


55 


60 


2.4  2.8 

FT.LB/SQ  FT 


3-2 


3-6 
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REPORT  N0©  63S  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  JANUARY  I960 

ANALYSIS  128-1  TAEXE  1 

BL0NGATI0N  TO  BREAK,  PERCENT  - PACKAGING  PAPES 
TAPPI  OFFICIAL  IB ST  METB0D8  T404  88-76  AMO  T494  08-70,  PENDULUM  AMO  CRE  TXPB8 


SAMPLE 

BUFF 

MANILA 

ENVELOPE 

SAMPLE 

PRINTING 

TEST 

B©  ' 

■ 2C 

LAB 

GX8 

118  <3 SAMS  FES  SQUABE  MSTEB 

G24 

ICS  GRAMS 

l PER  ! 

SCOASE  METER 

CODE 

MEAN 

DEV 

M.DEV 

SOB 

B.  SDR 

MEAN 

DEV 

N.DEV 

SDB 

Re  SDR 

VAR 

F 

LAE 

LX  00 

X o 56  0 

-»095 

-.75 

• 139 

• 9e 

1.370 

-.192 

-1.  17 

• 066 

.56 

2eA 

0 

L100 

LX  06 

1.795 

• 140 

1*  10 

• 115 

• 81 

1.820 

.258 

1.57 

• US 

• 99 

2eE 

0 

L 106 

LX  22 

X o 759 

• 104 

• ei 

• 168 

uie 

1*610 

• 048 

• 29 

• 135 

U 16 

28F 

« 

L 122 

LX  26 

lo  583 

-o  072 

-.56 

• 103 

.72 

1.448 

-•114 

-•69 

.107 

.92 

sec 

0 

L 126 

LI  SX 

Io700 

• 045 

• 35 

• 178 

1.  25 

1.700 

• i3e 

• 84 

• 178 

1.52 

28B 

e 

L 151 

LX  82 

Xo  545 

-•  1 10 

-.  86 

• 143 

U01 

1.390 

-.172 

- 1.  05 

• 165 

1.42 

28E 

e 

L 182 

L2  34 

Xo  685 

• 030 

• 22 

• 223 

1*57 

1. 570 

.008 

.05 

• 134 

lo  IS 

2 SB 

o 

L 234 

1243 

Xo  5X3 

-•142 

-1,11 

• 112 

• 79 

1.288 

-.274 

-1.67 

• C92 

.79 

28C 

e 

L 243 

L2  64 

10695 

• 040 

• 31 

• 176 

1.24 

1«  645 

• 083 

.51 

.193 

1.66 

28E 

0 

L 264 

L2  67 

lo  463 

-•192 

-1,51 

• 113 

.79 

1«  4 IS 

-.  147 

-.90 

.090 

.77 

28B 

e 

L267 

L268 

Xo  745 

• 090 

.70 

• 150 

1«  06 

1*815 

.253 

1.54 

. 135 

1.  16 

28E 

0 

L 26  8 

L278 

Xo704 

• 049 

• 28 

• 123 

.87 

1.595 

.033 

.20 

.122 

1.05 

2eA 

« 

L278 

L280 

lo  877 

• 222 

1.74 

• 107 

.75 

1.682 

• 120 

• 73 

• 138 

1.19 

2 SB 

e 

L 2 8 0 

L3X2 

lo  670 

• 015 

.12 

• 117 

.83 

1.655 

• 093 

.57 

• 069 

.39 

28E 

0 

L312 

L3  1 8 

lo  755 

• 100 

.79 

• 164 

U IS 

1.668 

• 106 

• 65 

• US 

.99 

28A 

0 

L3ie 

L324 

Xo  420 

-•235 

-ues 

• 140 

.99 

1.385 

-.177 

-1*08 

. C99 

• 85 

2ep 

0 

L324 

L336 

lo  652 

-•003 

-•02 

.177 

1,25 

1.661 

.099 

©61 

• 1 16 

.99 

28A 

0 

L 3 36 

L5  80 

lo  580 

-•  075 

-•  59 

.147 

X«  0 4 

1.  420 

-•  142 

-.67 

• 083 

.72 

28C 

e 

Lseo 

L5  81 

lo  598 

-•057 

-.44 

• 109 

.77 

U 549 

-•  013 

-•08 

• 082 

©71 

2 8A 

0 

Lsei 

L676 

loaiO 

• 155 

1*21 

• 121 

• 35 

1*840 

• 27e 

1.7C 

.119 

1.02 

28E 

0 

L676 

L6  8*3 

lo  6 IS 

-•  040 

-.22 

• 176 

1.24 

1.460 

-•  102 

-.62 

• 094 

• 81 

28E 

0 

L6e9 

L7  35 

Xo  835 

• 180 

1.41 

.114 

• 80 

1.630 

• 068 

.41 

• 122 

1*05 

2SE 

0 

L735 

L737A 

Xo  743 

• oae 

.69 

• 148 

1*04 

1.611 

• 049 

• 30 

• 104 

• 89 

28A 

e 

L737A 

L737B 

X.419 

-•236 

• ues 

• 146 

1.03 

1.260 

-o  302 

-1.  84 

.124 

1.06 

2 8 A 

o 

L737B 

GR0  MEAN 

- lo  655 

PERCENT 

GRAND  MEAN 

■ 1.562 

PERCENT 

TEST  DETERMINATIONS 

- 20 

SD  MEANS 

- o 127 

PERCENT 

SD 

OF  MEANS 

- • 164 

PERCENT 

24  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDB 

• *142  PERCENT 

AVERAGE  SOS 

- ,117 

PERCENT 

L730 

lo  560 

-•095 

-•  75 

• 119 

• 83 

1.478 

-•  084 

-•51 

• 158 

1.36 

281 

♦ 

L730 

L7  39 

lo  515 

-.140 

-U  10 

e 088 

.62 

1.415 

-.  147 

-.90 

• 075 

.64 

281 

• 

L739 

TOTAL  NUMB ES  0F  LAB0EA16RXEE  REPOSTING  • 26 


Best  values:  G18  1.7  + 0.2  percent 

G24  1.6  + 0.3  percent 
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REPORT  NO.  63S 


TAPP I COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  128- t TAEIE  2 

ELONGATION  TO  BREAK,  PERCENT  - PACKAGING  PAPER 
TAPPX  OFFICIAL  TEST  MET BODS  T40«  08-76  AND  T494  0S-70,  PENDOLDM  AND  CRE  TYPES 


JANUARY  19e0 


LAB 

MEANS 

COORDINATES 

A7G 

CODE 

F 

G 18 

024 

MAJOR 

MINOR 

R*  SDR 

VAR 

PROPERTY- — TEST  INSTRUMENT-— CONDITIONS 

L7  37B 

0 

1*419 

1*260 

-*383 

*008 

1*04 

28A 

ELONGATION 

( RUB 

TEST 

T 19  (.LOAD 

CELL, FLAT/FLAT 

JARS 

L324 

O 

1*420 

1*385 

-.2  83 

*082 

• 92 

28P 

ELONGATION 

( RITE 

TEST 

T 19  ), LOAD 

CELL , PATTERNED 

FLAT 

JAWS 

L267 

0 

1.463 

1*415 

•*233 

*066 

• 78 

28  B 

ELONGATION 

( RITE 

TEST 

T 19  ) „ LOAD 

CELL, LINE/FLAT 

JARS 

L243 

0 

le  513 

i*2ee 

-.304 

-*  050 

*79 

28C 

ELONGATION 

( RITB 

TEST 

T 19  ), LOAD 

CELL, LINE/LINE 

JARS 

L7  39 

♦ 

1.515 

1.415 

•*202 

*024 

*63 

28X 

ELONGATION 

( RITE 

TEST 

T 19  1 : GIVE  INSTRUMENT  A JAR  TYRES 

LI  a 2 

0 

to  545 

1*390 

-•204 

-.015 

1*21 

28B 

ELONGATION 

C RITH 

TEST 

T 19  ) , LOAD 

CELL, LINE/PLAT 

JARS 

L7  30 

♦ 

1.  560 

i*47e 

•*  124 

*026 

1*10 

281 

ELONGATION 

< R1TB 

TEST 

T 19  ) ; GIVE  INSTRUMENT  l JAR  TYPES 

LI  00 

0 

to  560 

1*370 

-•211 

-*039 

*77 

28A 

ELONGATION 

( RITH 

TEST 

T 19  l.LCAD 

CELL, FLAT/FLAT 

JARS 

LS80 

0 

1*580 

1*420 

-•  159 

-•025 

*88 

28C 

ELONGATION 

< RITE 

TEST 

T 19  1, LOAD 

CELL .LXNE/LINE 

JARS 

LI  26 

0 

1*583 

1.448 

-.  134 

•*011 

*82 

28C 

ELONGATION 

( RITE 

TEST 

T 19  ) , LOAD 

CELL, LINE/ LINE 

JARS 

LS  81 

0 

1*598 

1*549 

-*  044 

*038 

• 74 

28A 

ELONGATION 

(RIYB 

TEST 

T 19  ),  LOAD 

CELL, FLAT/FLAT 

JARS 

L689 

0 

1.615 

1*460 

•el  06 

-*  029 

1*02 

2SB 

ELONGATION 

(RITE 

TEST 

T 19  },LCAD 

CELL, LINE/FLAT 

JARS 

L336 

0 

1*652 

1*661 

.078 

*062 

1*12 

28A 

ELONGATION 

( RITB 

TEST 

T 19  ), LeAD 

CELL, FIAT/FLAT 

JARS 

L312 

0 

1.670 

1*655 

*083 

*044 

*71 

28B 

ELONGATION 

(RITE 

TEST 

T 19  l.LCAD 

CELL, LINE/FLAT 

JARS 

L2  34 

0 

to  685 

1*570 

*024 

-*019 

1*36 

28B 

ELONGATION 

(RITB 

TEST 

T 19  l.LCAD 

CELL .LINE/FLAT 

JARS 

L264 

0 

1.695 

1*645 

*090 

*018 

1*45 

28B 

ELONGATION 

(RITB 

TEST 

T 19  J ,LCAD 

CELL, LINE/FLAT 

JARS 

1151 

0 

1.700 

1*  7C0 

. 137 

*047 

1*39 

2GB 

ELONGATION 

(RITB 

TEST 

T 19  l.LCAD 

CELL, LINE/FLAT 

JARS 

L278 

0 

1.704 

1.  595 

• 056 

-*019 

.9* 

28  A 

ELONGATION 

(RITB 

TEST 

T 19  ) , 10 AD 

CELL, FLAT/FLAT 

JARS 

L737A 

0 

1.743 

1*61 1 

• 092 

-*041 

• «7 

28A 

ELONGATION 

( RITB 

TEST 

T 19  l.LCAD 

CELL, FLAT/FLAT 

JARS 

L268 

0 

lo  745 

1*815 

*256 

*080 

1*11 

28B 

ELONGATION 

( RITB 

TEST 

T 19  ) , LOAD 

CELL, LINE/ FLAT 

JARS 

L318 

0 

1.755 

1.668 

* 145 

-•017 

1*07 

28A 

ELONGATION 

(RITH 

TEST 

T 19  ), LOAD 

CELL, FLAT/FLAT 

JARS 

LI  22 

0 

1.759 

1.610 

• 101 

— * 054 

1*17 

28P 

ELONGATION 

(RITB 

TEST 

T 19  1,LCAD 

CELL, PATTERNED 

FLAT 

JAWS 

LI  06 

0 

1.795 

1.820 

,290 

*043 

*90 

28  B 

ELONGATION 

( RITB 

TEST 

T 19  ) , LOAD 

CELL, LINE/FLAT 

JARS 

L6  76 

0 

1*810 

1*840 

• 315 

*042 

.94 

28  B 

ELONGATION 

(RITB 

TEST 

T 19  l.LCAD 

CELL, LINE/FLAT 

JARS 

L7  35 

0 

1.835 

1.630 

e 162 

•*103 

*92 

28B 

ELONGATION 

( RITB 

TEST 

T 1 9 l.LCAD 

CELL, LINE/FLAT 

JARS 

L280 

0 

1 . 877 

1*682 

• 230 

-*106 

.97 

28  B 

ELONGATION 

(RITB 

TEST 

T 19  l.LCAD 

CELL, LINE/FLAT 

JARS 

GMEANS: 

1.655 

1*562 

1*00 

9S«  ELLIPSE] 

*539 

*142 

RITE 

GAMMA  • S3  DEGREES 

f 
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PERCENT 


EL0NGRTI0N  T0  BREAK  , PACKAGING  PAPER 


SAMPLE  G18  = 1-66  PERCENT  SAMPLE  G24  = 1.56  PERCENT 


PERCENT 
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REPORT  NO.  63S 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  JANUARY  I960 

AMALTIIS  129-1  TABLE  1 
BL0MGATI6M  TO  BREAK,  PERCENT  - PRINTING  PAFEE 
TAPP1  OFFICIAL  TBIT  METHOD!  T404  08-76  AND  T494  09-70,  PENDULUM  AND  CRE  TYPES 


SAMPLE 

BEAT- 

SET  OFFSET  BOOK 

SAMPLE 

OFFSET  PRINTING 

TEST 

D. 

• 20 

LAB 

B96 

93  OBAMI 

PER 

SQUARE  METER 

028 

94  GRAMS 

PER 

SQUARE  METER 

CODE 

MEAN 

DEV 

NaDET 

SDR 

S*  8DR 

MEAN 

DEV 

N«  DEV 

SDR 

R«  SDR 

VAR 

F 

LAE 

LI  00 

lo330 

-a  095 

-•62 

• 122 

• 93 

1.430 

-•133 

-.83 

• 098 

• 81 

29  A 

0 

L 100 

LI  05 

le  062 

-•362 

-2a  35 

• 136 

1*05 

1.350 

-•213 

-U33 

a 126 

1«03 

29A 

• 

L10S 

LI  18 

to  464 

• 040 

• 26 

• 092 

• 71 

1.611 

• 049 

• 30 

• 137 

la  12 

29A 

0 

L 1 1 8 

LI  22 

le  =22 

a 097 

•63 

• 104 

• 60 

1*654 

• 092 

• 57 

• 090 

.74 

29P 

0 

L 122 

LI  39 

le  180 

-.245 

-1.59 

• 101 

• 17 

1.260 

-•303 

-la  89 

• ISO 

1.24 

29D 

« 

L 1 39 

LI41T 

1.284 

•a  140 

-•91 

• 119 

.91 

1*385 

-•177 

-1.11 

• 095 

.78 

29D 

0 

L 14  IT 

LI  63 

la  483 

• ose 

• 28 

• 137 

1*05 

1.569 

• 006 

• 04 

• 121 

1.00 

29E 

0 

L 163 

LI  76 

le  460 

• 035 

• 23 

• 190 

1«  46 

1*545 

-•018 

-.11 

• 182 

1.50 

29E 

0 

L 176 

LI  85 

la  483 

• 060 

• 39 

• 153 

1.17 

1.  545 

-•018 

-•11 

• ISO 

1.24 

29C 

e 

Lies 

L190R 

la  437 

.013 

• 08 

• 066 

• 66 

1*  423 

-•  140 

-•e? 

• 1 16 

.96 

29A 

e 

L 190R 

L2  5S 

i«seo 

• 155 

1*01 

• 162 

1*40 

1.850 

• 287 

1,79 

• 136 

1.  12 

29F 

0 

L2SS 

L3  09 

1.599 

• »7e 

1*  13 

• 158 

U21 

1.895 

• 332 

2«  07 

• 115 

.95 

29A 

c 

L 309 

L318 

1.667 

• 242 

1.57 

• 105 

• 80 

1*729 

• 167 

1.04 

• 114 

.94 

29A 

e 

L3ie 

L3S6 

1.491 

• 067 

*43 

• 123 

,94 

1.680 

a 118 

.73 

• 144 

1.  18 

29A 

« 

L3S6 

L3  86 

la  153 

-•272 

-1,77 

• 116 

.89 

1.367 

-•  195 

-1,22 

.098 

.81 

25A 

e 

L3e6 

L442 

1.425 

• 000 

• 00 

• 121 

• 92 

1.590 

.027 

.17 

• 112 

.92 

29B 

0 

L 442 

L567 

1.470 

• 045 

• 29 

• 153 

1*  19 

1.582 

• 020 

• 12 

• 119 

.98 

29A 

0 

L 567 

L575 

le  522 

• 098 

• 63 

• 116 

• 89 

1.660 

, 097 

• 61 

• 083 

• 68 

29  A 

e 

LS75 

L5  92 

1. 580 

.155 

UC1 

• 177 

1.3S 

1.660 

• 097 

• 61 

, 13S 

1.  11 

29D 

0 

LS92 

L698 

le  355 

-a  070 

-.45 

• 115 

a 88 

1.  505 

-e  ose 

-•36 

• 170 

1.40 

29C 

e 

L696 

L736 

1.3T0 

-•OSS 

-•  36 

• 142 

1«09 

la  525 

-•038 

-.24 

• 064 

• S3 

29A 

e 

L736 

GR0  MEAN 

• 1.  425 

PERCENT 

GRAND  MEAN 

> 1*  563 

PERCENT 

TEST  DETERMINATIONS 

- 20 

SD  MEANS 

■ a 154 

PERCENT 

SD 

OF  MEANS 

• • 160 

PERCENT 

21  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR 

- *131 

PERCENT 

AVERAGE  SDR 

• « 121 

PERCENT 

LI  53 

1.410 

-•015 

-•10 

• 112 

• 86 

1*535 

-.028 

17 

• 081 

o 67 

29E 

♦ 

L 1 S3 

L242 

la  485 

• 060 

.29 

• 123 

• 94 

1*535 

-,  028 

-.17 

• 157 

1.29 

29S 

♦ 

L 242 

L4  84 

a 859 

-•  565 

-3.6? 

« 177 

1.35 

• 942 

-•621 

-3.87 

.211 

1.74 

29R 

♦ 

L 4 84 

L6  26 

1.335 

-.  090 

-•58 

• 088 

• 67 

1.415 

-•  148 

-.92 

• 123 

1.01 

29P 

♦ 

L626 

L6  85 

la  735 

• 310 

2*01 

• 146 

1.  12 

1*735 

.172 

la  07 

• 109 

.90 

29R 

♦ 

L685 

TOTAL  NUMBER  OF  LABORATORY BE  REPORTING  * 26 

Best  values:  B96  1.4  + 0.3  percent 

G28 * 1.6  + 0.3  percent 
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REPORT  NO.  633  TAPPX  COLLABORATIVE  REFERENCE  PROGRAM  JANCARY  1980 

ANALYSIS  129*1  TAEIE  2 
ELONGATION  TO  SBEAK,  PERCENT  - PRINTING  PAPES 
TAPPI  6PFXCXAL  TBST  METHOOS  T404  08*78  ANB  T494  OS-70,  PENDULUM  ANB  CRB  TYPBS 

LAB  MEANS  COORDINATES  AVG 


CODE 

F 

B96 

G2  8 

MAJOR 

MINOR 

R«  SDR 

VAR 

PR8PERTT— -TEST  INSTSOMENT- --CONDITIONS 

L4  84 

* 

.859 

• 942 

839 

-.020 

1.55 

29R 

ELONGATION 

< W ITB 

TBST 

T20  ), PENDULUM,  FLAT/FLAT 

JARS 

LI  05 

• 

le  062 

lo  3SO 

•o  404 

.118 

1*04 

29A 

ELONGATION 

< RITE 

TEST 

T2C  1 , LOAD 

CELL, FLAT/FLAT 

JARS 

L3  86 

0 

le  153 

1.367 

-o329 

.062 

• 85 

29  A 

ELONGATION 

( R ITB 

TEST 

T20  5, LOAD 

CEIL, FLAT/FLAT 

JARS 

LI  39 

0 

le  ISO 

1.260 

-e  388 

-.032 

1.00 

290 

ELONGATION 

(RITB 

TEST 

T20  l.LCAD 

CELL, 2-PIN  STRAIN  GAGE 

LI  4 IT 

0 

lo  284 

1.385 

-o  225 

*.021 

• 85 

290 

ELONGATION 

( WITH 

TEST 

T20  l.LOAD 

CELL, 2-PIN  STRAIN  GAGE 

LI  00 

0 

le  330 

1.430 

-o  162 

-.023 

.87 

29  A 

ELONGATION 

( V ITB 

TEST 

T 20  l.LOAD 

CELL, FLAT/FLAT 

JARS 

L626 

♦ 

le  335 

1.  415 

-.169 

-.037 

• 84 

29R 

ELONGATION 

( RITB 

TEST 

T20  ), PENDULUM,  FLAT/PLAT 

JARS 

L698 

a 

lo  355 

1.  SOS 

-.  090 

.011 

1.  14 

29C 

ELONGATION 

( RITB 

TEST 

T20  l.LCAD 

CELL, LINE/LINE 

JARS 

L736 

a 

1.370 

lo  525 

-.  065 

.014 

.81 

29A 

ELONGATION 

( RITB 

TEST 

T20  l.LOAD 

CELL, FLAT/FLAT 

JARS 

LI  S3 

♦ 

1,410 

1.535 

030 

-.008 

.76 

29R 

ELONGATION 

< RITB 

TEST 

T20  ], PENDULUM,  FLAT/FLAT 

JARS 

L442 

a 

1.425 

1.590 

• 020 

.019 

• 92 

29B 

ELONGATION 

( RITB 

TEST 

T20  l.LOAD 

CELL. LINE/FLAT 

JARS 

L190R 

a 

lo  437 

lo  423 

•o  092 

-.106 

• 81 

29  A 

ELONGATION 

(RITB 

TEST 

T20  l.LCAD 

CELL, FLAT/FLAT 

JARS 

LI  76 

a 

lo  460 

1.545 

.011 

-.038 

1.48 

29B 

ELONGATION 

< RITB 

TEST 

T20  l.LCAD 

CELL. LINE/FLAT 

JARS 

LI  18 

a 

lo  464 

1.61 1 

.063 

• 005 

• 92 

29  A 

ELONGATION 

(RITB 

TEST 

T20  l.LOAD 

CELL, FLAT/FLAT 

JARS 

L567 

a 

1.470 

1.582 

.045 

-•019 

1.08 

29A 

ELONGATION 

< RITB 

TEST 

T20  l.LCAD 

CELL, FLAT/FLAT 

JARS 

LX  63 

a 

1.483 

1.569 

.045 

-•038 

1.02 

29  B 

ELONGATION 

(RITB 

TEST 

T20  l.LOAD 

CELL. LINE/FLAT 

JARS 

L2  42 

♦ 

1.485 

lo  535 

,021 

-•  063 

1*11 

29R 

ELONGATION 

( RITB 

TEST 

T20  1, PENDULUM,  FLAT/FLAT 

JARS 

LI  85 

a 

lo  48S 

1.  545 

• 029 

-•056 

1.20 

29C 

ELONGATION 

(RITB 

TEST 

720  l.LOAD 

CELL, LINE/LINE 

JARS 

L3  56 

a 

1.491 

1.680 

• 131 

• 033 

1.06 

29  A 

ELONGATION 

( RITB 

TEST 

T20  l.LCAD 

CELL, FLAT/FLAT 

JARS 

LI  22 

a 

lo  522 

lo  654 

.133 

-•007 

.77 

29P 

ELONGATION 

( RITB 

TEST 

T20  l.LOAD 

CELL. PATTERNED 

FLAT 

JAWS 

L575 

a 

1.522 

1.660 

• 138 

-.003 

.79 

29A 

ELONGATION 

(RITB 

TEST 

T20  l.LOAD 

CELL, FLAT/FLAT 

JARS 

L2S5 

a 

loseo 

1.850 

• 315 

• 086 

1.26 

29  P 

ELONGATION 

< RITB 

TEST 

720  l.LOAD 

CELL, PATTERNED 

FLAT 

JAWS 

L592 

a 

losao 

1.660 

o 177 

-•045 

1.23 

290 

ELONGATION 

( RITB 

TEST 

T20  l.LCAD 

CELL , 2-PTN  STRAIN  GAGE 

L3  09 

a 

lo  599 

1.  895 

a 36  1 

• 103 

1.  08 

29  A 

ELONGATION 

( RITB 

TEST 

T20  l.LOAD 

CELL, FLAT/FLAT 

JARS 

L318 

a 

lo  667 

1 o 729 

.288 

-.060 

.87 

29  A 

ELONGATION 

< RITB 

TEST 

T20  l.LCAD 

CELL .FLA7/FLAT 

JARS 

L68S 

♦ 

1 o 735 

lo  73S 

o 339 

-•  105 

1.01 

29  H 

ELONGATION 

( RITB 

TEST 

T 20  I , PENDULUM . FLAT/FLAT 

JARS 

GMEANS : 

lo  425 

1 o 563 

1.00 

954  ELLIPSE: 

.586 

• 152 

RITE 

GAMMA  - 46  DEGREES 
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PERCENT 


EL0NGAT I 0N  T0  BREAK.  PRINTING  PAPER 


SAMPLE  B96  = 1*42  PERCENT  SAMPLE  G28  = 1.56  PERCENT 
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REPORT  NO.  639  TAPPI  COLLABORATI VS  REFERENCE  PROGRAM  JANUARY  I960 

ANALYSIS  130-1  TAELS  1 


FOLDING 

ENDURANCE 

(MIT). 

DOUBLE 

FOLDS 

TAPPI 

SUGGESTED 

ME7B0D 

Tsti  at 

-69 

SAMPLE 

COATED  OFFSET  BOOK 

SAMPLE 

REPROCOPT 

TEST 

Do' 

■ 15 

LAB 

B80 

75  GRAMS  PER  1 

SQUARE  METER 

A30 

74  GRAMS  PER  SQUARE  METER 

CODE 

MEAN 

DEM 

N.DEV 

SDR 

E.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LI  00M 

28. 

-16. 

-1.  10 

11. 

.73 

66. 

-22. 

-1.09 

13. 

.46 

30V 

O 

L1C0M 

L100N 

30. 

-14. 

-1.00 

10. 

.73 

63. 

-24. 

-1.22 

16. 

.59 

30N 

0 

L 10CN 

LI  05 

470 

3. 

.21 

17. 

1.  19 

90. 

3. 

• 13 

35. 

1.26 

30M 

0 

L 1 05 

Li  i e 

43. 

- 1® 

-.07 

10. 

.70 

75. 

-13. 

-.64 

21. 

.76 

30D 

0 

Lite 

Ll  21 

48. 

4. 

.21 

22. 

1.55 

94. 

7. 

.34 

29. 

1.06 

30M 

6 

L 121 

LI  22 

49. 

6. 

• 40 

21. 

1.47 

99. 

12, 

• 61 

32. 

1.  16 

30M 

0 

L 122 

Ll  24 

65. 

21. 

1.49 

21. 

1.44 

119. 

32. 

1.60 

42. 

1.52 

30N 

0 

L 124 

Ll  50 

25. 

-19. 

-1.32 

10. 

.67 

65. 

-22. 

-I.  10 

20. 

.72 

30M 

e 

L 150 

Ll  58 

17. 

-26. 

-lo  87 

6. 

.44 

60. 

-27. 

- 1.36 

18. 

.65 

30N 

0 

l ise 

Ll  59 

48. 

5. 

.34 

13. 

.91 

65. 

-22. 

-1.11 

23. 

• 82 

30N 

e 

L 159 

Ll  62 

28. 

-16. 

-1.  12 

9. 

• 62 

87, 

-o. 

-.01 

33. 

1.  18 

30M 

0 

L 162 

Ll  63 

43. 

-0. 

-.01 

13. 

.89 

72. 

-16. 

-.79 

23. 

• 83 

30N 

e 

L 163 

Ll  76 

33. 

-10. 

-.72 

19. 

1.30 

104. 

17. 

.85 

23. 

.85 

30N 

o 

L 1 76 

Ll  82M 

67. 

23. 

1.67 

18. 

1.24 

1 15. 

28. 

1.40 

28. 

1.02 

30M 

0 

L182M 

Ll  85 

66. 

22. 

1.57 

19. 

1.33 

1 12. 

24. 

1.23 

35. 

1.25 

30N 

0 

l ies 

Ll  9 0C 

53. 

10. 

.71 

12. 

. 83 

1 10. 

23. 

1.  is 

24. 

.89 

30N 

0 

L 1S0C 

L212 

50. 

6. 

.46 

14. 

1.  01 

91. 

4. 

oie 

36. 

1.30 

30M 

c 

L 2 1 2 

L223F 

53. 

9. 

.67 

19. 

1.32 

117. 

29. 

1.46 

35. 

1.28 

30M 

e 

L223F 

L230 

29. 

-14. 

-1.00 

11. 

.75 

47. 

-40. 

-2.  03 

14. 

,51 

30N 

e 

L 230 

L2  3 8A 

32. 

-12. 

-.83 

9, 

.65 

96. 

9. 

.44 

35. 

1.  26 

30N 

e 

L238A 

L23eB 

32. 

-11. 

-.79 

8. 

.57 

64. 

-23. 

-1.  16 

12, 

o 44 

30D 

0 

L 23  8B 

L243 

66. 

23. 

1.62 

15. 

1.04 

101. 

14. 

.71 

16. 

,59 

30D 

0 

L 243 

L254 

38. 

-5. 

-.39 

10. 

.72 

77. 

-10. 

-»S0 

25. 

• 91 

30M 

0 

L 254 

L262 

49. 

5. 

.36 

11. 

.78 

92. 

4® 

.22 

34. 

lo  25 

3CN 

0 

L 26  2 

L27S 

61. 

17, 

1.21 

15. 

1.  05 

1 18. 

30. 

1.52 

28. 

1.00 

30N 

a 

L 275 

L278 

31. 

-13. 

-.90 

13. 

.94 

93. 

6. 

.30 

37. 

1.33 

30C 

0 

L 27  8 

L2  79 

36. 

-7. 

-.52 

13. 

.91 

105. 

17. 

.87 

39. 

1.40 

30N 

« 

L 279 

L2  85A 

33. 

-10. 

-.73 

8. 

• 56 

86. 

-2. 

-.  ce 

40. 

1.47 

30N 

0 

L 285A 

L2  85B 

25. 

-19. 

-1.32 

12. 

, 86 

64. 

-24. 

-1.19 

37. 

1.33 

30N 

0 

L 2S5B 

L320 

40. 

-3. 

-.25 

20. 

1.39 

79. 

-8. 

-.40 

41. 

1.  48 

30N 

0 

L 3 20 

L321 

70. 

27. 

1.90 

IS. 

1.05 

108. 

21. 

1.05 

28. 

1.00 

30M 

0 

L 32  1 

L3  26N 

24. 

-19. 

-1.38 

13. 

.92 

58. 

-29. 

- 1.46 

22. 

.79 

30N 

e 

L326N 

L339 

13. 

-30. 

-2.  15 

5. 

.38 

48. 

-39. 

-1.96 

20. 

.74 

30M 

e 

L339 

L3  66A 

47. 

3. 

.25 

19. 

1.  35 

93. 

6. 

.28 

4 2. 

lo  53 

30N 

0 

L366A 

L3  76 

57. 

13. 

• 55 

23. 

1.62 

33. 

-55. 

-2.74 

16. 

.58 

30N 

s 

L 376 

L388 

49. 

5. 

.36 

20. 

i.3e 

88. 

1. 

.04 

29. 

1.04 

3CN 

0 

L3ee 

L393 

SO. 

6. 

.45 

14. 

« 9e 

73. 

-14. 

-.72 

19. 

.68 

30M 

e 

L393 

L565 

52. 

9. 

.63 

10. 

.72 

1 19. 

32. 

1.60 

29. 

1.05 

3CN 

0 

L 565 

L567 

48. 

5. 

.33 

19. 

1.34 

90. 

3. 

• 13 

25. 

.91 

30N 

8 

L 567 

L5  89 

42. 

-2. 

-.  13 

10. 

.70 

76. 

-12. 

-.se 

15. 

.56 

30N 

0 

L5e9 

L599 

52. 

9. 

.61 

25. 

1.77 

84. 

-3. 

-.  16 

25. 

.39 

3 0C 

0 

L599 

L670 

61. 

17. 

1.23 

14. 

. 96 

100. 

12. 

.62 

26, 

.96 

30N 

8 

L670 

L734 

55. 

11. 

.61 

19. 

1.31 

107. 

20. 

1.  00 

43. 

to  54 

30C 

0 

L734 

L737 

44. 

0. 

.02 

23. 

1.  57 

84. 

-3. 

-.  15 

21. 

.75 

3CM 

0 

L7  37 

GR.  MEAN  • 

44.  DOUBLE 

FOLDS 

GRAND  MEAN  • 

07. 

DOUBLE 

FOLDS 

TEST  DETERMINATIONS 

• 15 

SD  MEANS  • 

14.  DOUBLE 

FOLDS 

SD 

OF  MEANS  - 

20. 

DOUBLE 

FOLDS 

43  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR 

- 14.  DOUBLE  FOLDS 

AVERAGE  SDR  • 

28. 

DOUBLE  FOLDS 

Ll  32S 

4 0 o 

-3. 

-.25 

14. 

.95 

125. 

38. 

1.89 

27. 

.97 

30S 

♦ 

L 1 e2S 

Ll  90D 

28. 

-16. 

-1.  12 

10. 

.70 

87. 

-0. 

-.01 

34. 

1.23 

30S 

♦ 

L 1 SOD 

L326S 

22. 

-22. 

-1.  53 

7. 

• 52 

75. 

- 12. 

-.61 

21. 

.77 

30  S 

♦ 

L326S 

L7  05 

28. 

-16. 

-l.  13 

7. 

.50 

61. 

-26. 

- 1.30 

21. 

.77 

301 

♦ 

L705 

L7  06 

11. 

-33. 

-2.31 

5. 

.34 

43. 

-44. 

-2.2C 

29. 

1.04 

301 

L706 

L7  43 

34. 

-10. 

-.70 

16. 

1.  13 

• 

-1. 

-.05 

37. 

1.33 

3C5 

♦ 

L 7 43 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  - 

50 

Best  values: 

B80  45 

A30  90 

double 

double 

folds 

folds 

The  ISO  ( Interna t 
is  proposing  that 

iona  l 
MIT 

Standards  Organization) 
folding  endurance  be 

reported  aa  tha  logarithm  (to  the  base  10)  of 
the  double  fold  instead  of  the  double  fold 
as  in  the  past. 

Please  see  page  44  of  this  report  for  a 
demonstration  of  this  proposal. 
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TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYST ■ 130-1  TABLE  2 
FOLDING  ENDURANCE  (MIT),  DOUBLE  FOLDS 
TAPPI  SUGGESTED  METBOD  Till  SC-69 

LAB  MEANS  COORDINATES  AVG 


CODE 

F 

B80 

A30 

MAJOR 

MINOR 

R.  SDR 

VAR 

PROPERTY— -TEST 

INSTRUMENT— CONDITIONS 

L7  06 

* 

11* 

43. 

-54. 

4. 

• 69 

30X 

FOLDING 

ENDURANCE: 

GIVB 

INSTRUMENT  MAKE  AND  MODEL 

L339 

0 

13* 

48. 

-49. 

5. 

• 56 

30M 

FOLDING 

ENDURANCB. 

MIT. 

MITE  CENTRIFUGAL  PAN 

LI  58 

0 

17. 

60. 

-37. 

8. 

.54 

30N 

FOLDING 

ENDURANCE. 

MIT. 

NO  CENTRIFUGAI  FAN 

L326S 

• 

22* 

75. 

-22. 

12. 

.64 

30S 

FOLDING 

ENDURANCE. 

SCBOPPER,  LEIPZIG 

L326N 

0 

24* 

58. 

-35. 

1. 

.85 

30N 

FOLDING 

ENDURANCE. 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  50 

0 

25. 

65. 

-29. 

4. 

• 70 

30M 

FOLDING 

ENDURANCE. 

MIT, 

RITB  CENTRIFUGAL  FAN 

L2  85B 

fl 

25. 

64. 

-30. 

3. 

1.09 

30N 

FOLDING 

ENDURANCB. 

MIT, 

NO  CENTRIFUGAL  FAN 

L7  05 

• 

28. 

61. 

-30. 

-1. 

.64 

301 

FOLDING 

ENDURANCE: 

GIVE 

INSTRUMENT  MAKE  AND  MODEL 

L190D 

♦ 

28. 

87. 

-9. 

13. 

.96 

30  S 

FOLDING 

ENDURANCE. 

SCBOPPER,  LEIPZIG 

LI  62 

o 

28. 

87. 

-9. 

13. 

• 90 

30M 

FOLDING 

ENDURANCE. 

MIT, 

MITE  CENTRIFUGAL  FAN 

U OOM 

0 

28. 

66, 

-27. 

1. 

.60 

30M 

FOLDING 

ENDURANCE. 

MIT, 

RITB  CENTRIFUGAL  FAN 

L230 

0 

29. 

47. 

-42. 

-10. 

.63 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  PAN 

LI  OON 

0 

30. 

63. 

-28. 

-I. 

.66 

30N 

FOLDING 

ENDURANCE. 

MIT. 

NO  CENTRIFUGAL  FAN 

L2  78 

0 

31. 

93. 

-2. 

14. 

1.13 

30C 

FOLDING 

ENDURANCE, 

MIT. 

CIRCULATING  FAN  IN  CEILING 

L238A 

0 

32. 

96. 

1. 

15. 

.95 

30N 

FOLDING 

ENDURANCE, 

MIT. 

NO  CENTRIFUGAL  FAN 

L2  38B 

0 

32. 

64. 

-26. 

-3. 

.51 

30D 

FOLDING 

ENDURANCE, 

MIT, 

MODIFIED  DRIVE  TO  REDUCE  BEATING 

L285A 

0 

33. 

86. 

-7. 

8. 

1.01 

30N 

FOLDING 

ENDURANCE, 

MIT. 

NO  CENTRIFUGAL  FAN 

H 76 

0 

33. 

104. 

9. 

18. 

1.07 

30N 

FOLDING 

ENDURANCE, 

MIT. 

NO  CENTRIFUGAL  FAN 

L743 

♦ 

34, 

86. 

-6. 

8. 

1.23 

301 

FOLDING 

ENDURANCB: 

GIVE 

INSTRUMENT  MAKE  AND  MODEL 

L2  79 

0 

36. 

105. 

11. 

is. 

1.15 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L2  54 

0 

38. 

77. 

-11. 

-1. 

• 81 

30M 

FOLDING 

ENDURANCE, 

MIT. 

RITB  CENTRIFUGAL  FAN 

LI  82S 

* 

40, 

125. 

30. 

23. 

.96 

30  S 

FOLDING 

ENDURANCE, 

SCHOPPER,  LEIPZIG 

L320 

0 

40, 

79. 

-9. 

-1. 

1.43 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L589 

0 

42. 

76. 

-II. 

-5. 

.63 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTBIFUGAL  FAN 

LI  18 

0 

43. 

75. 

-11. 

-6. 

.73 

30D 

FOLDING 

ENDURANCE, 

MIT, 

MODIFIED  DRIVE  TO  REDUCE  BEATING 

LI  63 

0 

43. 

72. 

-13. 

-8. 

.86 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L737 

0 

44. 

84. 

-2. 

-2. 

1.  16 

30M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

LI  05 

0 

47. 

90. 

4. 

-1. 

1.23 

30M 

FOLDING 

ENDURANCE, 

MIT, 

WITH  CENTRIFUGAL  FAN 

L3  66A 

0 

47. 

93. 

7. 

0. 

1.44 

30  N 

FOLDING 

ENDURANCE, 

MIT. 

NO  CENTBIFUGAL  FAN 

LI  21 

9 

48, 

94. 

8. 

-0. 

1.31 

30M 

FOLDING 

ENDURANCE, 

MIT, 

RITE  CENTRIFUGAL  FAN 

LS67 

0 

48. 

90. 

5. 

-3. 

1.  12 

30  N 

FOLD ING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  59 

0 

48. 

65. 

-16. 

-16. 

.86 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L2  62 

« 

49. 

92. 

6. 

-2. 

1.01 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L388 

0 

49. 

88. 

3. 

-4. 

1.21 

30  N 

FOLDING 

ENDURANCE, 

MtT, 

NO  CENTBIFUGAL  FAN 

LI  22 

9 

49. 

99. 

13. 

2. 

1.32 

30M 

FOLDING 

ENDURANCE, 

MIT, 

RITB  CENTRIFUGAL  FAN 

L393 

9 

50. 

73. 

-9. 

-13. 

, S3 

30M 

FOLDING 

ENDURANCE, 

MIT, 

RITB  CENTRIFUGAL  FAN 

L2  1 2 

9 

50. 

91. 

6. 

-3. 

1.  is 

30M 

FOLDING 

ENDURANCE, 

MIT, 

RITB  CENTRIFUGAL  FAN 

L599 

9 

52. 

84. 

2. 

-9. 

1.33 

30C 

FOLDING 

ENDURANCE, 

MIT, 

CIRCULATING  FAN  IN  CEILING 

L565 

9 

52. 

119. 

32. 

10. 

.89 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTBIFUGAL  FAN 

L223F 

9 

53. 

117. 

30. 

8. 

1,30 

30M 

FOLDING 

ENDURANCE, 

MIT, 

RITB  CENTRIFUGAL  FAN 

L190C 

9 

53. 

1 10. 

25. 

4. 

. 86 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTBIFUGAL  FAN 

L734 

9 

55. 

107. 

23. 

1. 

1.42 

30C 

FOLDING 

ENDURANCB, 

MIT. 

CIBCULATING  FAN  IN  CEILING 

L376 

X 

57. 

33. 

-39. 

-41. 

1.  10 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTBIFUGAL  FAN 

L275 

9 

61. 

1 1 8. 

35. 

2. 

1.03 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTBIFUGAL  FAN 

L670 

9 

61. 

100. 

20. 

-8. 

.96 

30M 

FOLDING 

ENDURANCE. 

MIT. 

NO  CENTBIFUGAL  FAN 

LI  24 

9 

65. 

119. 

38. 

-1. 

1.48 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  85 

9 

66. 

112. 

32. 

-5. 

1.29 

30  N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTBIFUGAL  FAN 

L243 

9 

66. 

101. 

24, 

-12. 

• 81 

30D 

FOLDING 

ENDURANCE, 

MIT, 

MODIFIED  DBIVE  TO  REDUCE  BEATING 

LI  82M 

9 

67. 

115. 

36, 

-5. 

1.  13 

30M 

FOLDING 

ENDURANCE, 

MIT  , 

RITB  CENTRIFUGAL  FAN 

L32 1 

9 

7 0. 

108. 

32. 

-11. 

1.03 

30M 

FOLDING 

ENDURANCE. 

MIT, 

RITB  CENTRIFUGAL  FAN 

GW  EARS  : 

44. 

87. 

1.00 

95R  : 

ELLIPSE: 

59. 

20. 

WITH 

GAMMA  • 57  DEGREES 

S7  DEGREES 


DOUBLE  FOLDS 

70  80  90  100  110  120  130  1 40  150 


FOLDING  ENDURANCE  (MIT) 


SAMPLE  B80  = 44.  DOUBLE  FOLDS  SAMPLE  A30  = 87.  OOUBLE  F0LOS 
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TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANAL T SIS  130-2  TABLE  I 
FOLDING  ENDURANCE  (MIT) 

DATA  IS  LOG( BASE  10)  OF  1BE  DOUBLE  FOLD  MEASUREMENT 


JANtART  1 S80 


LAB 

SAMPLE 

aeo 

COATED  OFFSET  3001 
75  GRAMS  PER  SQUARE  METER 

SAMPLE 

A30 

REPROCOFT 

74  GRAMS  PER  SQUARE  METER 

TEST 

B.  ' 

• 15 

CODE 

MEAN 

DEV 

N.  DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAfi 

F 

LAB 

LI  00M 

1 e 4 1 

-•ie 

-1.06 

• 20 

1.28 

i.ai 

-.10 

-•e9 

.08 

.58 

30M 

0 

L 100M 

LI  00  N 

1.45 

-•  14 

-.04 

• 14 

.93 

1.78 

-.12 

-1.12 

• 12 

.86 

30N 

0 

L100N 

LI  0 5 

1.64 

.05 

• 32 

• 16 

1.07 

1.92 

.02 

• 16 

.17 

1.  17 

30M 

0 

L 1 OS 

LI  1 S 

1.62 

.03 

• 19 

• 10 

• 63 

1.86 

-.05 

-.44 

• 11 

.80 

30D 

0 

L 118 

LI  21 

1.64 

.06 

.35 

• 18 

1.  17 

1.95 

.05 

.43 

• 14 

.99 

30M 

0 

L 121 

LI  22 

1.65 

.06 

.39 

• 20 

1.32 

1.98 

.07 

.64 

• 14 

.99 

30M 

0 

L 122 

LI  24 

1.79 

• 20 

1.21 

• 15 

1.00 

2.05 

• 14 

1.32 

.16 

1.  12 

30N 

a 

L 124 

LI  50 

1.37 

-.22 

•1.32 

• 16 

1.07 

1.80 

-.11 

•1.01 

.13 

.93 

30M 

0 

L ISO 

LI  58 

1.21 

-.3e 

-2.27 

.16 

1.  05 

1.75 

-.  is 

-1.40 

.17 

1.  18 

3CN 

0 

Lise 

LI  59 

1.67 

. 08 

.50 

• 11 

.75 

1.79 

-.12 

-1.09 

• 16 

1.  11 

30N 

0 

L 159 

LI  62 

1.42 

-.  17 

-1.00 

• IS 

.97 

1.91 

.00 

.04 

.17 

1.  19 

30M 

o 

L 162 

LI  63 

1.62 

.03 

• 20 

• 13 

.83 

1.84 

-.07 

-.65 

• 13 

.92 

30N 

0 

L 163 

Li  76 

1.47 

-.11 

-.69 

• 21 

i.3e 

2.01 

• 10 

.91 

.11 

.78 

30N 

e 

L 176 

LI  82M 

1.81 

.22 

1.36 

• 11 

.73 

2.05 

• 14 

1.30 

.12 

.81 

30M 

0 

L 182M 

LI  85 

1.80 

.21 

1.28 

.13 

. 88 

2.03 

• 12 

1.12 

.14 

.96 

30N 

0 

Lies 

Li  9 0C 

1.72 

• 12 

.60 

.09 

• 61 

2.03 

.13 

1.  16 

.09 

.66 

30N 

0 

L 19CC 

L212 

1.68 

.09 

• 56 

.14 

.92 

1.93 

.02 

.21 

• 16 

1.  16 

30M 

c 

L212 

L223F 

1.69 

• 11 

.65 

.17 

1.  14 

2.05 

• 14 

1.31 

• 12 

.87 

3CM 

0 

L223F 

L2  30 

1.44 

-.14 

-.e7 

• 16 

1.  05 

1.65 

-.26 

-2.34 

.14 

.98 

30N 

« 

L 2 30 

L238A 

1 © 49 

-.10 

-.59 

• 12 

.77 

1.95 

• OS 

.42 

• 18 

1.  26 

30N 

0 

L 23  eA 

L238B 

1.50 

-.09 

-.54 

• 11 

.73 

1.80 

-.11 

-.se 

.09 

.62 

30D 

e 

L238B 

L2  43 

1.81 

.22 

1.35 

• 10 

.66 

2.00 

.09 

.86 

.08 

.53 

30D 

0 

L 243 

L2  5* 

1 o 57 

-.02 

-.  13 

• 12 

.78 

1.  86 

-.05 

-.44 

• 18 

1.30 

30M 

e 

1254 

L262 

1.67 

.09 

.53 

• 11 

.70 

1.94 

.03 

.27 

.15 

1.08 

30N 

0 

L 26  2 

L27S 

1.77 

.ie 

1.  10 

• 12 

.75 

2.06 

• IS 

1.40 

.10 

.72 

30N 

e 

L 27  5 

L278 

1.46 

-•  13 

-.77 

.17 

1.09 

1.94 

.03 

.29 

• 17 

1.20 

30C 

0 

L 27  8 

12  79 

lo  52 

-.06 

-.37 

• 19 

1.  2 8 

1.99 

.08 

.74 

.18 

1.28 

30N 

e 

L 279 

L2  85A 

1.51 

-,oe 

-.47 

• 11 

.69 

1.89 

-.02 

-.  14 

.20 

1.39 

30N 

a 

L 285A 

L2  85B 

Is  35 

-.24 

-1.43 

• 21 

1.38 

1.73 

-.17 

-1.59 

.27 

1.87 

30N 

e 

L285B 

L320 

leS3 

-a  06 

-.34 

.29 

1,  93 

1.84 

-.06 

-.57 

.24 

lo  65 

30N 

a 

L320 

L3  21 

1 o 54 

.25 

1.  52 

.09 

.60 

2.02 

• 11 

1.05 

• 11 

.79 

30M 

a 

L 3 2 1 

L3  26N 

1 e 33 

-.25 

-1.52 

.20 

1.33 

1.74 

-.17 

-1.54 

.16 

1.10 

30N 

a 

L226N 

L339 

lo  09 

-.5  0 

-2.99 

.17 

1.  12 

1.65 

-.26 

-2.34 

.17 

1.  19 

20M 

• 

L 3 39 

L3  66A 

Is  6 1 

.03 

• 17 

.27 

1.77 

1.93 

• 02 

.22 

• 18 

1.30 

30N 

a 

L366A 

L3  76 

lo  72 

.13 

• eo 

.19 

1.  25 

1.46 

-.45 

-4.  12 

.24 

1.71 

30N 

X 

L 376 

L388 

1.66 

.07 

.42 

.17 

1.08 

1.92 

• 02 

• 14 

• 15 

1.06 

30N 

e 

L3ee 

L393 

1.66 

.10 

.58 

.12 

.76 

1.85 

-.06 

-.52 

• 11 

.79 

30M 

a 

L 393 

1565 

1.71 

.12 

.75 

.09 

.56 

2.06 

.16 

1.44 

• 11 

.76 

30N 

e 

L 565 

15  67 

1.65 

e 06 

.36 

.19 

1.27 

1.94 

.03 

.27 

• 14 

.95 

30N 

e 

LS67 

L589 

1.61 

.02 

• 12 

• 11 

.74 

1.87 

-.04 

-.32 

.09 

.62 

30N 

a 

Lses 

L599 

1.67 

.oe 

.51 

.21 

1.36 

1.91 

.00 

.00 

• 13 

.93 

30C 

a 

L599 

L670 

1.77 

.19 

1.  12 

• 11 

.70 

1.98 

• oe 

• 7C 

• 12 

.84 

30N 

e 

L 670 

L734 

lo  72 

.13 

.80 

.14 

.92 

2.00 

• 10 

. 88 

. 16 

1.  1 1 

30C 

a 

L 7 34 

L737 

l © 59 

e 00 

.03 

.22 

1.  42 

1.91 

.01 

.07 

.11 

.75 

30M 

a 

L737 

GRo  MEAN 

* 1.59 

L0O< 1 0 ) 

FOLD 

GRAND  MEAN  • 

1.91 

L0G(  10  ) 

FOLD 

TEST  DETERMINATIONS 

- 15 

SD  MEANS 

* e 17 

L0G<  10  ) FOLD 

AVERAGE  SDR  • 

SD  OF  MEANS  • 
• 15  L0G< 1 0 ) FOLD 

• 1 1 

LCG(  10  ) FOLD 

AVERAGE  SDR  * 

.14 

43  LABS  IN  GRAND 
L0G(  10  ) FOLD 

MEANS 

LI  82S 

1.58 

-.00 

-.02 

• 13 

. 86 

2.09 

.18 

1.65 

. 10 

.73 

30S 

♦ 

L 182S 

LI  90D 

1.42 

-.17 

-1.02 

.15 

.99 

1.91 

.00 

.00 

.18 

1.29 

30S 

♦ 

L 190D 

L326S 

1«  32 

-.27 

-1.61 

.15 

.96 

1.  86 

-.05 

-.46 

.14 

1.00 

30  S 

♦ 

L326S 

L7  0S 

1.43 

-.16 

-.96 

• 12 

.79 

1.76 

-.  15 

-1.35 

.17 

1.21 

3CX 

♦ 

1705 

L7  06 

1 e 0 1 

-.5  8 

-3.51 

• 18 

1.  1 8 

1.55 

-.36 

-3.28 

.30 

2.  09 

305 

♦ 

L7C6 

L7  43 

1.46 

-.  13 

-.79 

.30 

1.  98 

1.90 

-.01 

-.05 

• 18 

1.28 

305 

♦ 

L742 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  - 50 

The  ISO  (International  Standard*  Organization)  la  pro- 
posing that  MIT  folding  endurance  be  reported  a*  the 
logarithm  (to  the  base  10)  of  the  double  fold  instead 
of  the  double  fold  a*  in  the  p»at. 

Analysis  T30-1  in  this  report  is  the  same  a*  in  th* 
past  with  no  changes.  Th*  analysis.  T30-2,  show*  the 
data  as  the  ISO  proposes.  This  analysis  uses  the  ra* 
data  reported  for  T30 - l . The  raw  data  are  converted 
to  the  logarithm  (base  10)  as  shown  in  the  exaepla  to 
the  right,  and  then  the  mean  of  the  converted  data  is 
calculated  and  reported  as  ISO  folding  endurance. 
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Raw  data 
( Folding  number 
in  double  folds) 

2C7 

166 

151 

332 

260 

137 

199 

230 

210 


log  ( base  10 ) 
of  raw  data 

2.32 
2.22 
2.  1 S 
2.52 
2.41 
2.  14 

2.30 
2.36 

2.31 


mean  of  logs 
’Folding  endurance" 


mean  of  raw  data 


REPORT  NOo  633  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  JANUARY  1960 

ANALYSIS  130-2  TAEIB  2 
FOLDING  ENDURANCE  (NIT) 

DATA  IS  L0G( BASE  10)  0F  TBE  DOUBLE  FOLD  MEASUREMENT 
LAB  MEANS  COORDINATES  AVG 


CODE 

F 

B80 

A30 

MAJ0R 

MIN0R 

R.  SDR 

▼AR 

PROPERTY—  -TEST 

INSTRUMENT- --CONDITIONS 

L7  06 

♦ 

1.01 

le  55 

-.6  8 

-.01 

1.63 

30X 

FOLDING 

ENDURANCE: 

GIVE 

INSTRUMENT  MAZE  AND  MODEL 

L339 

• 

lo09 

1.  65 

-.56 

.03 

1.  16 

30M 

FOLDING 

ENDURANCE, 

MIT, 

RITB  CENTRIFUGAL  FAN 

LI  58 

0 

1.21 

1.75 

-.40 

.06 

1.12 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L326S 

♦ 

1 o 32 

le  e6 

-.26 

.09 

.98 

30  S 

FOLDING 

ENDURANCE, 

SCBOPPER,  LEIPZIG 

L3  26N 

0 

1 . 33 

lo  74 

-.30 

-.02 

1.21 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L2  85B 

0 

1 o 35 

1.73 

-.29 

-.03 

1.63 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  SO 

0 

1«37 

leSO 

-.24 

.02 

1.00 

30M 

FOLDING 

ENDURANCE, 

MIT. 

RITB  CENTRIFUGAL  FAN 

LI  OOM 

0 

le  41 

1.  81 

-.20 

.01 

.93 

30M 

FOLDING 

ENDURANCE, 

MIT, 

RITB  CENTRIFUGAL  FAN 

LI  90D 

♦ 

1 a 42 

1.91 

-.  14 

.09 

1.14 

30  S 

FOLDING 

ENDURANCE, 

SCBOPPER,  LEIPZIG 

LI  62 

0 

1 o 42 

1.91 

-.14 

.05 

1.08 

30  M 

FOLDING 

ENDURANCE, 

MIT, 

RITB  CENTRIFUGAL  FAN 

L7  05 

♦ 

lo43 

1.76 

-.21 

1 

• 

o 

tn 

1.00 

30X 

FOLDING 

ENDURANCE: 

GIVE 

INSTRUMENT  MAZE  AND  MODEL 

L230 

• 

1 o 44 

1.65 

-.25 

-.15 

1.01 

30  N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  OON 

0 

1 e 45 

le  78 

-.18 

-.03 

.90 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L743 

♦ 

1 o 46 

1.  90 

-.12 

.06 

1.63 

30X 

FOLDING 

ENDURANCB: 

GIVB 

INSTRUMENT  MAKE  AND  MODEL 

L278 

0 

lo  46 

1.94 

-.09 

.09 

1.  14 

30C 

FOLDING 

ENDURANCE, 

MIT, 

CIRCULATING  FAN  IN  CEILING 

LI  76 

0 

lo47 

2.01 

-.05 

• 14 

1.08 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L238A 

0 

1 a 49 

1.95 

-e  06 

.09 

1.01 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L238B 

0 

le  50 

1. 80 

-.  13 

-*0S 

.68 

30  D 

FOLDING 

ENDURANCE, 

MIT, 

MODIFIED  DRIVE  TO  REDUCE  BEATING 

L2  85A 

0 

le51 

1.  £9 

-.07 

,03 

1.  04 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L279 

0 

lo  52 

le  99 

-.01 

• 10 

1.28 

30N 

FOLDING 

ENDURANCE, 

HIT, 

NO  CENTRIFUGAL  FAN 

L320 

0 

1 e 53 

le  84 

-.08 

-.02 

1.79 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L2S4 

0 

lo  57 

1.86 

-.04 

-.03 

1.04 

30M 

FOLDING 

ENDURANCE, 

MIT, 

RITB  CENTRIFUGAL  FAN 

LI  82S 

♦ 

lo  se 

2«  09 

.09 

e 16 

.80 

30S 

FOLDING 

ENDURANCE, 

SCH0PFEH,  LEIPZIG 

L737 

0 

1 o 59 

1.91 

.01 

.00 

1.09 

30  M 

FOLDING 

ENDURANCE, 

MIT, 

RI7H  CENTRIFUGAL  FAN 

L5  89 

0 

lo  61 

1«  £7 

— o 00 

-.04 

,68 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L3  66A 

0 

tool 

1 e 93 

.04 

.01 

1.53 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  18 

0 

lo  62 

le  86 

. 00 

-.06 

.71 

30D 

FOLDING 

ENDURANCE, 

MIT, 

MODIFIED  DRIVE  TO  REDUCE  BEATING 

LI  63 

0 

le  62 

1.84 

-.01 

-.08 

.88 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  05 

0 

lo64 

1.92 

e 05 

-.01 

1.12 

30M 

FOLDING 

ENDURANCE, 

MIT, 

RITB  CENTRIFUGAL  FAN 

LI  21 

0 

1 o 64 

1.95 

.07 

• 01 

1.08 

30M 

FOLDING 

ENDURANCE, 

MIT, 

RITB  CENTRIFUGAL  FAN 

L567 

0 

1 e 6 5 

1.94 

.07 

-.01 

1.  11 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  22 

0 

le65 

1.  9€ 

.09 

• 03 

1.  16 

30M 

FOLDING 

ENDURANCE, 

MIT, 

RITB  CENTRIFUGAL  FAN 

L388 

0 

1 e 66 

le  92 

.07 

-.02 

1.07 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  59 

0 

1 e 67 

1.79 

.01 

-.14 

.93 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L5  99 

0 

lo67 

1 e 9 1 

.07 

-.04 

1.  14 

30C 

FOLDING 

ENDURANCE, 

MIT, 

CIRCULATING  FAN  IN  CEILING 

L2  62 

0 

1 o 67 

1.94 

.05 

-.02 

» S9 

SON 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L212 

0 

1 o 68 

le  93 

.09 

-.03 

1.04 

30M 

FOLDING 

ENDURANCE, 

MIT, 

RITB  CENTRIFUGAL  FAN 

L3  93 

0 

1 e 68 

le  85 

o 05 

-.  10 

.78 

30M 

FOLDING 

ENDURANCE, 

MIT, 

RITB  CENTRIFUGAL  FAN 

L223F 

0 

1 e 69 

2«  05 

.17 

.07 

1.00 

30M 

FOLDING 

ENDURANCE, 

MIT, 

RITH  CENTRIFUGAL  FAN 

L565 

0 

lo  7 1 

2.  06 

. 19 

.07 

.66 

30N 

FOLDING 

ENDURANCE, 

MIT. 

NO  CENTRIFUGAL  FAN 

L734 

0 

1 o 7 2 

2e00 

• 16 

.02 

1.02 

30C 

FOLDING 

ENDURANCE, 

MIT, 

CIRCULATING  FAN  IN  CEILING 

L376 

X 

1 o 72 

1.46 

-e  1 1 

-.45 

1.48 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  90C 

0 

1 e 72 

2.  03 

• 18 

.04 

e 63 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L275 

0 

1 o 77 

2.06 

.23 

. 04 

.74 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L670 

0 

1 e 77 

1.98 

.20 

-.03 

.77 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  24 

0 

1«79 

2.05 

e 25 

.02 

1.06 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

LI  85 

0 

lo  SO 

2«  03 

.24 

-,  00 

• 92 

30N 

FOLDING 

ENDURANCE, 

MIT, 

NO  CENTRIFUGAL  FAN 

L2  43 

0 

1 e 8 1 

2.  00 

.24 

-.03 

.60 

30D 

FOLDING 

ENDURANCE, 

MIT, 

MODIFIED  DRIVE  TO  REDUCE  BEATING 

LI  82M 

0 

1 e 8 1 

2o  05 

.27 

• 01 

.77 

SOM 

FOLDING 

ENDURANCE, 

MIT, 

RITB  CENTRIFUGAL  FAN 

L321 

0 

1 o 84 

2o  02 

.27 

-.03 

,69 

30M 

FOLDING 

ENDURANCE, 

MIT, 

RITB  CENTRIFUGAL  FAN 

GMEANS : 

1 o 59 

1.91 

1.00 

95*  ! 

ELLIPSE: 

.49 

• 15 

RITB 

GAMMA  - 30  : 

DEGREES 

45 


LOGC 10 ) F0LD 


FOLDING  ENDURANCE  (MIT) 


SAMPLE  B80  = 1-59  L0GC1O)  F0LO  SAMPLE  A30  = 1.91  LOGC 10)  F0LO 
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REPOST  NO,  63S 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  JANUARY  I9e0 

ANALYSIS  T3S-1  TABLE  I 
GURLEY  STIFFNESS 

r ESUL TS  EXPRESSED  IN  STANDARD  GDRLEY  UNITS:  MILLIGRAMS  FOR  A 1X3  INCH  SPECIMEN  (ACTUAL  LENGTH  3«S  INCHES) 


LAB 

SAMPLE 

ASS 

MOVE  ENVELOPE 
94  GRAMS  PER  SQUARE  METER 

SAMPLE 

K42 

FEINTING 

60  GRAM9  PER  SQUARE  METER 

TEST 

D,  - 10 

CODE 

MEAN 

DEV 

N.  DEV 

SDR 

R,  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LI  00 

28  lo  e 

1,5 

• 07 

30,5 

1.69 

109.7 

.6 

• 04 

6.  1 

.88 

35G 

0 

L100 

LI  18 

267 e 7 

-12,6 

-o  54 

25,9 

1.44 

91.4 

-17.  8 

- 1.34 

5.0 

.72 

3SG 

0 

L 1 18 

LI  21 

242o  0 

-38,3 

-1,64 

11.4 

.63 

123.0 

13.9 

1.  C5 

9.5 

1.37 

35G 

. 

L 1 2 1 

LI  22 

260  o £ 

-19,8 

-.  es 

18.8 

1.04 

104.6 

-4.5 

-.34 

5.6 

.80 

25G 

0 

L 122 

LI  32 

292,0 

11,  7 

,50 

19.3 

1.07 

131.0 

21.9 

1.65 

8.8 

1,  26 

3SG 

0 

L 122 

LI  39 

260e  6 

-19,7 

-.  e4 

9,5 

.53 

107.2 

-1.9 

-.15 

3.3 

.48 

2 EG 

0 

L 129 

LI  48 

2 80s  9 

,6 

.03 

16.6 

.92 

109.2 

• 1 

.00 

7.5 

1,08 

3 EG 

6 

L 148 

LI  S3 

289,  4 

9,  1 

.39 

35.4 

1.97 

113.6 

4.5 

.34 

4.4 

,63 

3 EG 

0 

L 153 

LI  59 

260,6 

-19.7 

-.54 

17.5 

.97 

87.5 

-21.7 

-1.64 

7.3 

1.05 

35G 

0 

L 1S9 

LI  62 

2 57,  0 

-23,3 

-1.  OO 

11.8 

.66 

88.4 

-20.7 

-1.57 

9.2 

1.32 

2 EG 

0 

L 162 

LI  63 

279,0 

-1,3 

-,  05 

12.0 

.67 

105.5 

-3.6 

-.28 

12.  1 

1.75 

35G 

0 

L 163 

LI  83 

300,  2 

19,9 

• es 

10o  2 

.57 

117.  1 

8.0 

.60 

12.1 

1,75 

2 EG 

0 

L 183 

LI  9 OC 

281,  5 

1.  2 

.05 

11.  1 

• 62 

94.  8 

-14.4 

-1.09 

4.2 

,6  1 

3SG 

0 

L 190C 

LI  95 

299,5 

19,  2 

,e2 

29.  8 

1.66 

147.5 

38.4 

2.90 

20.2 

2.91 

3 EG 

• 

L 19E 

L212 

283,  £ 

3,2 

. 14 

11.9 

,66 

52.8 

-56.3 

-4,26 

2.3 

,33 

2 EG 

a 

L £ 1 2 

L2  23 

273,9 

-6,  4 

-.  27 

16.4 

.91 

1 1 1.7 

2.6 

• 19 

3.9 

.57 

3SG 

0 

L 223 

L224 

290,9 

10,6 

.45 

13.7 

.76 

108.3 

— . 8 

-.  06 

S.7 

1.26 

3 5G 

0 

L224 

L241 

208,7 

-71,6 

-3.  06 

16,4 

.91 

66,6 

-42.  = 

-3.22 

4.8 

.69 

35G 

a 

L 24 1 

L2  54 

273,6 

-6,7 

-.29 

21.7 

1.21 

110.6 

1.5 

.11 

6.2 

.90 

35G 

o 

L2S4 

L260 

279,3 

-1,0 

-.  04 

9.0 

.50 

1 12.9 

3.  8 

.28 

4.3 

.62 

3 5G 

0 

L 260 

L2  6 8 

284,  1 

3,  e 

• 16 

25,2 

1.40 

109.  7 

• 5 

• C4 

6.0 

.86 

3 5G 

o 

L26e 

L285 

210,3 

-70,0 

-2,99 

13.5 

.75 

68.7 

-40.  5 

-3.  ce 

4.8 

.69 

2 EG 

* 

L 2 85 

L29 1 

286,  9 

6,6 

.28 

8.2 

.46 

103.3 

-5.8 

-.44 

7.2 

1.05 

2 5G 

e 

L 29  1 

L3  08 

256,3 

-24,  C 

-1.  03 

23,  a 

1.32 

93.5 

-15.6 

-1.18 

5.9 

.35 

35G 

e 

L 20  8 

L321 

277,7 

-2,6 

-.  11 

30,5 

1.70 

115.7 

6.6 

.50 

9.4 

1.35 

2SG 

o 

L221 

L348 

334,7 

54,4 

2.33 

17.3 

.96 

1 16.9 

7.8 

.59 

10.5 

1.51 

2 EG 

0 

L34e 

L3  56 

251,6 

-2e,7 

-1.23 

15.4 

.86 

95.9 

-13.2 

- 1.  CO 

8.8 

1.28 

25G 

0 

L2E6 

L3  76 

222,7 

42.4 

1.  81 

34.  3 

1.91 

111.2 

2.  1 

.16 

7.7 

l.ll 

2SG 

0 

L 276 

L382 

291,6 

11.3 

.48 

9.7 

.54 

111.7 

2.5 

• 19 

6.2 

.39 

3 EG 

0 

L 2 82 

L562 

240,0 

-40.3 

-1.72 

.0 

• 00 

100,0 

-9.  1 

-.69 

.0 

.00 

25G 

0 

L 562 

L567 

252,0 

-28.  3 

- 1.  21 

28.2 

1.  57 

109.0 

-.  1 

-.01 

7.4 

1.07 

2 EG 

0 

L 567 

L571 

286o  0 

5.7 

• 24 

16.5 

.92 

122.0 

12.9 

.97 

14.  8 

20  13 

25G 

0 

L57  1 

L6  00 

302,0 

21.7 

.93 

12.0 

.67 

113.0 

3.9 

.29 

7.  1 

1,03 

25G 

0 

L600 

L650 

303,6 

23,3 

1. 00 

13.6 

.76 

225.3 

116.  2 

e.79 

18.2 

2,63 

2 EG 

a 

L 650 

L6  93 

33 60  3 

56,0 

2.40 

20.  0 

1.  1 1 

129.4 

20.3 

1.53 

6.  1 

.89 

2SG 

e 

L692 

L7  29 

276,6 

-3,7 

16 

18.7 

1.  0 4 

87.5 

-21.7 

- 1.64 

2.  1 

,31 

3EG 

0 

L729 

GSo  MEAN 

- 280,3 

GURLEY  UNITS 

GRAND  MEAN  • 

109.  1 

GURLEY  i 

ONITS 

TEST  DETERMINATIONS 

• 10 

SD  MEANS 

* 23,  4 

GURLEY  UNITS 

AVERAGE  SDR 

1 

- 18. 0 

SD  OF  MEANS  • 
GURLEY  UNITS 

13.  2 

GURLEY  UNITS 

AVERAGE  SDR 

- 6.9 

32  LABS  IN  GRAND 
GURLEY  UNITS 

MEANS 

L213 

276,5 

-3,8 

-,  16 

15.8 

.38 

1 10.  1 

1.0 

.07 

4.3 

.63 

2 EE 

* 

L £ 13 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  - 

Best  values: 


37 


A58 

K42 


280 

110 


+ 40  Gurley  units 

+ 20  Gurley  units 


The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  212, 

241,  285,  650 
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REPORT  NO,  63S  TAPPI  COLLABORATIVE  REFERENCE  PR 00 RAN  JANUARY  1980 

ANALYSIS  135-1  TABLE  2 
GURLEY  STIFFNESS 

RESULTS  EXPRESSED  IN  STANDARD  GURLEY  UNITS:  MILLIGRAMS  FOR  A 1X3  INCH  SPECIMEN  (ACTUAL  LENGTH  3o 5 INCHES) 


LAB 

MEANS 

COORDINATES 

AVG 

CODE 

F 

A5e 

K42 

MAJOR 

MINOR 

R,  SDR 

VAR 

PROPERTY— -TEST 

INSTRUMENT- — CONDITIONS 

L2  41 

• 

20e,7 

66,6 

-81,8 

-15.  4 

• 80 

35G 

STIFFNESS, 

GURLEY 

(UNITS: 

MG/  1X3  -ACTUALLY 

3,5-  TEST 

PIECE ) 

L2  85 

• 

210,3 

68,7 

-79,6 

-14,0 

.72 

35G 

STIFFNESS, 

GURLEY 

(UNITS: 

MG/ 1X3  -ACTUALLY 

3,5-  TEST 

PIECE ) 

L562 

0 

240,  0 

100,0 

—4  1.  0 

5.2 

.00 

350 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/ 1X3  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

LI  21 

• 

242,0 

123,0 

-31,2 

26,  1 

1.00 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/  1X3  -ACTUALLY 

3o5—  TEST 

PIECE ) 

L356 

0 

251,6 

95,9 

-31,5 

-2.6 

1.07 

35G 

STIFFNESS, 

GURLEY 

( UNITS : 

MG/ 1X3  -ACTUALLY 

3o  5—  TEST 

PIECE ) 

L56T 

0 

252,0 

109,0 

-26,6 

9.6 

1.32 

35C 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/  1X3  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

L3  08 

0 

2S6,  3 

93,5 

-27,9 

-6.5 

1.09 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/  1X3  -ACTUALLY 

3o  5 - TEST 

PIECE  ) 

LI  62 

0 

257,0 

88,4 

-29,0 

•11,5 

.99 

350 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/ 1X3  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

LI  22 

0 

260,5 

104,6 

-20,  1 

2.S 

.92 

3SG 

STIFFNESS, 

GURLEY 

{ UNITS: 

MG/ 1X3  -ACTUALLY 

30  5-  TEST 

PIECE  ) 

LI  39 

0 

260o6 

107,2 

-19,2 

4.9 

.50 

35G 

STIFFNESS. 

GURLEY 

( UNITS: 

MG/1X3  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

LI  59 

0 

260,6 

87,5 

-25,9 

-13.6 

1.01 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/ 1X3  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

LI  18 

0 

267,7 

91,4 

-17.9 

-12.4 

1.08 

3SG 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/ 1X3  -ACTUALLY 

3oS-  TEST 

PIECE  ) 

L254 

0 

273,6 

110,6 

•5,8 

3.7 

1.05 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/  1X3  -ACTUALLY 

3o  5-  TEST 

PIECE  ) 

L223 

o 

273,9 

111,7 

-5.  1 

4.6 

.74 

3SG 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/  1X3  -ACTUALLY 

3o  5-  TEST 

PIECE  ) 

L213 

♦ 

276,  5 

110,  1 

-3.2 

2.2 

.75 

35  H 

STIFFNESS, 

GURLEY 

(UNITS: 

MG/ 1X3  TEST  PIECE),  20  C,  65%  PH 

L7  29 

a 

276,6 

87,5 

-10.9 

-19.  1 

,66 

35G 

STIFFNESS, 

CUEIEY 

( UNITS: 

MG/  1X3  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

L321 

0 

2770  7 

1 1 S.7 

-o  2 

7.0 

1,53 

350 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/  1X3  -ACTUALLY 

30  5-  TEST 

PIECE  ) 

LI  63 

0 

279,  0 

105,5 

-2.5 

-3.0 

1.21 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/  1X3  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

L260 

0 

279,  3 

112,9 

e 4 

3.9 

,56 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/  1X3  -ACTUALLY 

30  5-  TEST 

PIECE  ) 

LI  48 

0 

28  Co  9 

109,2 

,6 

-.2 

1,00 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/ 1 23  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

LI  9 0C 

0 

2ei,5 

94,  8 

-3.8 

-13.9 

.61 

35G 

STIFFNESS, 

GURLEY 

( UNITS : 

MG/ 1X3  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

LI  00 

0 

281,8 

109,7 

1,6 

-.0 

1.29 

3SG 

STIFFNESS, 

GURLEY 

( UNITS : 

MG/1X3  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

L2  1 2 

• 

283,  5 

52,3 

-16,3 

—54.  0 

.50 

35G 

STIFFNESS, 

GURLEY 

< UNITS: 

MG/  1X3  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

L268 

8 

284,  l 

109,7 

3,3 

-.  8 

1.  13 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/ 1X3  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

LS  71 

6 

286,0 

122,0 

9.8 

10,  1 

1.52 

35G 

STIFFNESS, 

GURLEY 

( UNITS : 

MG/ 1X3  -ACTUALLY 

3,5-  TEST 

PIECE ) 

L291 

0 

286,  9 

103,3 

4,  2 

-7,8 

.75 

35G 

STIFFNESS, 

GURLEY 

{ UNITS: 

MG/ 1X3  -ACTUALLY 

3,5-  TEST 

PIECE ) 

LI  53 

O 

289o  4 

113,6 

10,  1 

1.  1 

1,30 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/ 1X3  -ACTUALLY 

3.5-  TEST 

PIECE ) 

L224 

0 

290,9 

108.  3 

9.7 

-4.4 

1.01 

35G 

STIFFNESS, 

GUBLEY 

(UNITS: 

MG/ 1X3  -ACTUALLY 

3o  5-  TEST 

PIECE ) 

L382 

a 

291,6 

1 1 1,  7 

11,5 

-1,5 

.72 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/  1X3  -ACTUALLY 

3o  5—  TEST 

PIECE  ) 

LI  32 

a 

292,0 

131,0 

18,5 

16,5 

1.17 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/ 1X3  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

LI  95 

• 

299,5 

147,5 

31,  2 

29,4 

2.29 

35G 

STIFFNESS, 

GUBLEY 

( UNITS: 

MG/ 1X3  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

LI  83 

0 

30C,2 

117,  1 

21,4 

, 6 

1.  16 

35G 

STIFFNESS. 

GURLEY 

( UNITS: 

MG/ 1X3  -ACTUALLY 

305-  TEST 

PIECE  ) 

L6  00 

0 

302,0 

1 13,  0 

21,7 

-3,  e 

,85 

35G 

STIFFNESS, 

GUBLEY 

( UNITS: 

MG/ 1X3  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

L65  0 

• 

303,6 

225.3 

61,7 

101,  1 

1,69 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/ 1X3  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

L376 

9 

322,7 

111,2 

40,6 

-12,6 

1,51 

35  G 

STIFFNESS. 

GUBLEY 

( UNITS: 

MG/  1X3  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

L3  48 

a 

334,7 

1 16,9 

53,  8 

-11.4 

1.24 

35G 

STIFFNESS, 

GURLEY 

( UNITS: 

MG/  1X3  -ACTUALLY 

3o  5-  TEST 

PIECE  ) 

L6  93 

o 

336o  3 

129,4 

59,6 

-.2 

1,00 

35G 

STIFFNESS, 

GURLEY 

( UNITS : 

MG/ 1X3  -ACTUALLY 

3,5-  TEST 

PIECE  ) 

GMEANS: 

280,  3 

109,  1 

1,00 

95*  ELLIPSE: 

64,3 

28,4 

■ ITH 

GAMMA  - 20  DEGREES 

48 


GURLEY  UNITS 

30  100  120  1 40  160  180 


STIFFNESS,  GURLEY 


SAMPLE  A58  = 280.  GURLEY  UNITS  SAMPLE  K42  = 109.  GURLEY  UNITS 


GURLEY  UNITS 
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REPORT  NOo  63S 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  136-1  TAEIE  1 
TABER  STIFFNESS 

TAPPI  OFFICIAL  TEST  METBOD  T489  CS-76,  RESULTS  EXPRESSED  IN  GRAN  CENTIMETERS 


JANUARY  I960 


SAMPLE 

INDEI  PAPER 

SAMPLE 

INDEI 

TEST 

Do  ■ 

■ 10 

LAB 

Z18 

256  GRAMS  PER  SQUARE  METER 

A7T 

205  GRAMS 

PER  SCUABE  METER 

CODE 

MEAN 

DEV 

N.  DEV 

SDR 

R.  SDR 

MEAN 

DEV  N 

,DEV 

SDR 

R.  SDR 

VAR 

F 

LAE 

LI  OTA 

65s  8 

-.8 

-.23 

2.2 

1.04 

27.6 

-.6 

-.37 

2.7 

1.68 

36T 

G 

L 107A 

LI  22 

68s  4 

1.9 

• 56 

5.6 

2.67 

NO  DATA  REPORTED 

FAR  SAMPLE  A77 

36D 

M 

L 122 

LI  23 

59s  1 

-7.4 

-2.23 

3.2 

1.54 

25.6 

-2.6 

1,60 

• 5 

.33 

36T 

0 

L 123 

LI  26 

32e  3 

-34.  2 

-10. 24 

1.0 

.49 

27.2 

-1.0 

-.62 

• 8 

.53 

3 6T 

• 

L 126 

LI  SO 

66s  8 

• 3 

.08 

4.9 

2.32 

28.8 

,6 

.39 

1.2 

.77 

36T 

0 

L 1 50 

Lise 

68,7 

2.2 

.64 

2.2 

1.02 

25.9 

-2.3 

1.42 

1.0 

.63 

36T 

8 

Lise 

Ll  63 

67,3 

,8 

• 23 

1.5 

.73 

28.0 

-.2 

-.11 

2.4 

1.49 

36T 

8 

L 163 

L173B 

62,  5 

-4.0 

-1.21 

1.1 

.54 

26.5 

-1.7 

1.04 

1.6 

1.00 

36T 

e 

L 173H 

Ll  82 

68,9 

2.4 

.72 

1.3 

.63 

27.8 

-.3 

-.20 

1.4 

.91 

36T 

6 

L 1 82 

L207 

85,  2 

18.7 

5.99 

7.4 

3,51 

4*.  1 

16,0 

9.93 

6.4 

4.04 

36T 

* 

L 207 

L212 

68,  1 

1.6 

.47 

1.8 

, 86 

31.  1 

2.9 

1.82 

1.9 

1.20 

36T 

e 

L 2 1 2 

L2  2 8 

62,  8 

-3.7 

-1.12 

1.7 

.79 

27.4 

-.8 

-.4e 

1.2 

.77 

36T 

0 

L228 

L2  30 

75.  1 

8.6 

2.S6 

3.4 

1.  60 

29.7 

1.5 

.95 

1.7 

1.07 

36T 

• 

L 230 

L2  42 

65,7 

— o 9 

-.  26 

2.8 

1.31 

27.4 

-.8 

-.48 

2.  1 

1,32 

36T 

a 

L242 

L243 

65,  2 

-1,3 

-.40 

1.6 

.76 

28.2 

• 1 

.05 

.9 

o 5 8 

367 

a 

L 243 

L262 

68,0 

1.  3 

.44 

1.3 

.63 

31.7 

3.5 

2.  19 

1.4 

.89 

367 

e 

L 262 

L268 

67,3 

ce 

.23 

1.7 

.32 

27.4 

-.7 

-.45 

1.  1 

.72 

361 

e 

L26e 

L290 

74«  3 

7,8 

2,32 

4.6 

2.  20 

34.9 

6.7 

4.18 

2.8 

1.77 

367 

i 

L2S0 

L313 

65,7 

— ® 8 

-.25 

2.2 

1.  05 

26.  2 

.0 

.03 

1.5 

.92 

361 

a 

L313 

L315 

68.9 

2.4 

.70 

2.4 

1.  13 

28.0 

-.2 

-.11 

2.1 

1.33 

36T 

a 

L 3 1 5 

L318 

63,  3 

-3.2 

— o 97 

2.3 

1,  10 

27.  3 

-.9 

-.53 

1.  1 

.69 

36T 

e 

L3  ie 

L321 

67  o 7 

1.2 

,36 

2.2 

1.  04 

28.  0 

-.2 

-.  11 

1.6 

1.00 

361 

a 

L32  1 

L324 

66.  S 

. o 

• CO 

2.2 

1.  05 

26.9 

-1.3 

-.79 

1.7 

1.07 

36T 

e 

L324 

L339 

68,5 

1.9 

,58 

1.6 

.75 

29.  1 

1.0 

.59 

1.  1 

.68 

361 

e 

L 339 

L348 

73,  1 

6,6 

1.96 

1.3 

.62 

31.  0 

2.8 

1.75 

1.7 

1.08 

367 

e 

L34e 

L3  ee 

95,  1 

28,6 

e.  54 

4.9 

2.  32 

47,  2 

19,1  11,86 

3.6 

2.28 

36T 

* 

L388 

L4  42 

63,  9 

-2,7 

-.80 

1.6 

.74 

28,0 

-.2 

-.10 

2.4 

1.50 

361 

e 

L442 

L4  84 

59,  e 

-6.7 

-2.C2 

1.2 

• 58 

25,  a 

-2.3 

1.45 

.9 

o 54 

361 

a 

L4e4 

L5  70 

71,6 

5.  1 

1.51 

4.2 

20  0 1 

30,4 

2,2 

1.38 

2.3 

1.46 

367 

a 

L 570 

LS  80 

66,  2 

-.3 

-.10 

1.5 

.73 

2e,2 

.0 

.01 

1.5 

.93 

361 

a 

L 5 80 

L6  04 

65,2 

-1.3 

*o  39 

1,8 

,37 

28,5 

.3 

.20 

1.7 

lo  10 

361 

a 

L604 

L616 

65,3 

-1.2 

-.36 

1.  1 

.50 

30,4 

2.3 

1.41 

• 6 

o 35 

36T 

e 

L6  16 

L6  51 

660  e 

.3 

• C8 

2.  1 

1.  02 

36,  4 

3.2 

5.11 

3.9 

2,45 

361 

X 

L651 

L692 

65,6 

“®  9 

-.28 

2.7 

1.29 

26.7 

-1.4 

-.89 

2.  1 

1,  35 

3 61 

e 

L692 

L7  03 

63,7 

-2,9 

-.86 

1.8 

.87 

27.  7 

-.  4 

-.27 

1.7 

1.05 

361 

a 

L7C3 

L7  29 

63,  9 

-2.6 

-.7e 

1.9 

.89 

27,7 

-.* 

-.27 

2.  1 

1.32 

361 

a 

L729 

L73  1 

69,0 

2.5 

.73 

1.7 

. 83 

29,0 

.8 

.51 

2.4 

1.  52 

36T 

a 

L 7 3 1 

L737 

66,6 

. 1 

, 03 

3.9 

1.86 

25,  2 

-2.9 

1.82 

1.5 

.92 

3 61 

a 

L7  37 

L7  39 

69,9 

3.4 

1.  00 

2.3 

1.  1 0 

30,  1 

1.9 

1.20 

1.4 

.91 

361 

a 

L 7 39 

CRo  MEAN 

* 66,  5 

TABER  UNITS 

GRAND  MEAN 

- 2e.  2 

TAEER  UNITS 

TEST 

DETERMINATIONS 

- 10 

SD  MEANS 

* 3,3 

TABER  UNITS 

SD  8F  MEANS 

" 1,6 

1AEEH  UNITS 

33 

LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR 

- 2.  1 

TABER  UNITS 

AVERAGE 

SDR  • 

1.6  TABER  UNIT 

5 

L2  50 

se.9 

-7.6 

-2.29 

1.4 

.69 

25,4 

-2.8 

1.73 

1.7 

1.06 

36U 

♦ 

L 250 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING 

Best  values: 


40 


Z18 

A77 


67 

28 


+ 7 Taber  units 

+ 3 Taber  units 


The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  126 

Data  from  the  following  laboratories  appear  to  be 
off  by  a multiplicative  factor:  207,  388 
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REPORT  Me*  63S  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  JANUARY  19e0 

ANALYSIS  136*1  YAS1E  2 
TASER  STIFFNESS 

TAPPI  OFPXCXAL  TBST  MBTB0D  T4S9  68-76,  RESULTS  EZFRBSSBO  IN  ORAM  CENTIMBTS88 


LAB 

MEANS 

COORDINATES 

AVO 

CODE 

F 

Z 18 

A77 

MAJOR 

MINOR 

R.  SDR 

VAR 

PROPERTY 

- — TEST 

INSTRUMENT- --CONDITION 8 

LI  26 

* 

320  3 

27*  2 

-32*8 

10.0 

• SI 

36T 

STIFFNESS, 

TABER 

12  SO 

• 

se*9 

25*4 

-8.1 

-.2 

.87 

36U 

STIFFNESS, 

TAEER, 

20  C,  65*  RE 

LI  23 

a 

5 9o  1 

25*6 

-7.9 

-.  1 

• 93 

36T 

STIFFNESS, 

TAEER 

L484 

a 

59*8 

25*8 

-7.1 

-.0 

.56 

36T 

STIFFNESS, 

TAEER 

LI  73B 

a 

62*5 

26*  5 

-4.4 

-.3 

.77 

36T 

STIFFNESS, 

TAEER 

L228 

a 

62*8 

27.4 

•3.8 

• 5 

.78 

36T 

STIFFNESS, 

TAEER 

L3 1 8 

a 

63*3 

27.3 

-3.3 

• 2 

• 89 

36  T 

STIFFNESS, 

TABER 

L7  03 

a 

63o  7 

27.7 

-2.9 

.5 

.96 

36T 

STIFFNESS, 

TAEER 

L442 

a 

63.9 

2 8*  0 

-2.6 

.7 

1.  12 

36T 

STIFFNESS, 

TABER 

L7  29 

a 

63o  9 

27.7 

-2.6 

.4 

1.  11 

36T 

STIFFNESS, 

TAEER 

L243 

a 

65*2 

28*2 

-1,3 

• 5 

• 67 

36T 

STIFFNESS, 

TAEER 

L6  04 

a 

65*2 

28*5 

-1.1 

.7 

• 99 

36  T 

STIFFNESS. 

TAEER 

L616 

a 

65*3 

30*4 

2.5 

.42 

36T 

STIFFNESS, 

TAEER 

L6  92 

a 

65*6 

26*7 

-1.4 

-1.0 

1.32 

36T 

STIFFNESS, 

TAEER 

L242 

a 

6507 

27*4 

-1.1 

— * 4 

1.32 

36T 

STIFFNESS, 

TAEER 

L313 

a 

65*7 

28  *2 

— . 8 

,3 

.98 

36  T 

STIFFNESS, 

TAEER 

LI  07 A 

a 

6 5*8 

27,6 

-.9 

-*  3 

1.36 

36T 

STIFFNESS, 

TAEER 

L5  80 

a 

66,2 

28*2 

-.3 

• 1 

*83 

36  T 

STIFFNESS, 

TAEER 

L324 

a 

66*  5 

26*9 

-.  ♦ 

-1.2 

1.06 

36  T 

STIFFNESS, 

TAEER 

L7  37 

a 

66*6 

25*2 

— * 8 

-2.8 

1.39 

36T 

STIFFNESS, 

7AEEP 

LI  50 

a 

66*8 

28*  8 

.4 

a 5 

1.55 

36  T 

STIFFNESS, 

TAEER 

L651 

X 

66*8 

36*4 

2.9 

7*7 

1.74 

36T 

STIFFNESS, 

TAEER 

LX  63 

a 

67,3 

28*  0 

*7 

-.4 

1.  1 1 

36T 

S7IFFNESS , 

TAEER 

L268 

a 

67,3 

27.4 

.5 

-.9 

• 77 

36  T 

STIFFNESS, 

TAEER 

13  21 

a 

6707 

28.  0 

1.  1 

-.6 

1.02 

36T 

STIFFNESS, 

TAEER 

L262 

a 

6e,  0 

31.7 

2*5 

2.9 

.76 

367 

STIFFNESS, 

TAEER 

1212 

a 

68*  1 

31.  1 

2.4 

2.3 

1.  03 

36  T 

STIFFNESS, 

TAEER 

LI  22 

M 

68*  4 

2.  67 

360 

STIFFNESS, 

TAEER, 

DIGI7AI  READOUT 

L339 

a 

6e*5 

29.  1 

2,1 

.3 

.72 

36T 

STIFFNESS, 

TABER 

LI  58 

a 

6e*7 

25.9 

1.3 

-2.8 

• 83 

36  T 

STIFFNESS, 

TAEER 

L31  5 

a 

68*9 

28.0 

2.2 

-.9 

1.23 

361 

STIFFNESS. 

TAEER 

LI  82 

a 

68*9 

27.  8 

2.2 

-l.  1 

.77 

36  T 

STIFFNESS, 

TAEER 

L7  31 

a 

69,0 

29.  0 

2*6 

-o  0 

1.  17 

36T 

STIFFNESS, 

TAEER 

L7  39 

a 

6S*9 

30.  1 

3.  a 

.7 

1.01 

367 

STIFFNESS, 

TAEER 

L570 

a 

71*6 

30.4 

5.5 

*5 

1.74 

367 

STIFFNESS, 

TAEER 

L348 

a 

73*1 

31.  0 

7.  1 

• 6 

.85 

367 

STIFFNESS, 

TAEER 

12  90 

X 

74*3 

34,  9 

9.5 

3.9 

1.98 

36T 

STIFFNESS, 

TAEER 

1230 

• 

7 So  1 

29.7 

8.6 

-1.3 

1.  34 

367 

S7IFFNESS, 

TAEER 

12  07 

« 

85*2 

44*  1 

22*e 

9.  1 

3.77 

367 

STIFFNESS, 

TAEER 

13  38 

• 

95*  1 

47.2 

33.2 

8*9 

2.30 

367 

STIFFNESS, 

TAEER 

GMEANS : 

66,5 

2e.2 

1.00 

95*  ELLIPSE: 

9,2 

3.2 

WITH 

GAMMA  • 18  DEGREES 

51 


TRBER  UNITS 


STIFFNESS,  TRBER 


SAMPLE  Z 1 8 = 66.5  TABER  UNITS  SAMPLE  A77  = 28-2  TABER  UNITS 


TRBER  UNITS 
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SE P— H7  NO.  63S  TAPPI  C8LLAB0RATI VH  REFERENCE  PSOGBAM  JANUARY  19S0 

ANALYSIS  149-1  TABLE  1 

S EFFACE  PICK  9TBEHOTB,  LOT  - VISCOSITY  VELOCITY  PRODUCT  (VVP)  IN  KXL0F6XSE  CENT EMETSES/ SECOND 
TAPPI  SUGGESTED  MBTBODS  1S14  SU-69  ABO  T499  80-64 


SAMPLE 

FEINTING 

SAMPLE 

COATED  OFFSET 

BflOK 

TEST 

Bo  • 4 

LAB 

H81 

84  GEAM8 

1 FEB  SQOABS  METES 

B80 

75  GRAMA 

PES  SCOASE  METES 

CODE 

MEAN 

DEV 

N.  DEV 

SDH 

B.  SBS 

MEAN 

DEV 

N.  DEV 

SDB 

S.  SDB 

VAB 

F 

LAE 

LI  22 

57.3 

-27.7 

-I,  is 

1.1 

• 23 

27*9 

-14.7 

-.78 

.4 

• 18 

4SC 

0 

L 1 22 

LI  49 

68o  4 

-16.6 

-.69 

4.5 

• 94 

34.8 

-7.7 

-.41 

1.6 

.65 

491 

0 

L 149 

LI  821 

109.5 

24.5 

1.02 

4.0 

.84 

31.8 

-10.  e 

-.57 

1.5 

.64 

49C 

0 

L ie2I 

LI  90C 

51.7 

-33.3 

-1.38 

2.5 

.32 

25.5 

-17.  1 

-.90 

1.9 

.81 

4ST 

e 

L19CC 

L2  07 

70.  0 

-15.0 

-.62 

12.0 

2.48 

36.2 

-6.  3 

-.33 

2.5 

1.05 

491 

e 

L 207 

L2  42 

55.6 

<r 

• 

0* 

CM 

1 

-1.22 

3.4 

.70 

20.5 

-22.  1 

-1.17 

2.5 

1.06 

49G 

0 

L 242 

L2  43 

84.  8 

-.  2 

-.01 

6.  S 

1.33 

46.4 

3.8 

• 20 

3.0 

1.26 

49T 

0 

L 243 

L277 

107.6 

22.6 

.54 

2.1 

.44 

44.4 

1.8 

.10 

3.0 

1.28 

491 

0 

L277 

L2  80 

70.9 

— 14.  1 

-.59 

ll.S 

2.39 

31.7 

•10.9 

-.  57 

3.7 

1.57 

49Q 

0 

L2ec 

L291 

93.3 

8.3 

.34 

2.9 

.60 

46.9 

4.3 

.23 

4.4 

1.35 

491 

0 

L 29  1 

L388 

137.7 

52.7 

2.  19 

5.4 

1.  12 

75.6 

33.0 

1.75 

• 0 

• 00 

490 

A 

L3ee 

L4  84 

998o  5 

913.5 

3e.  oo 

13.0 

2.69 

331.5 

288.9 

15.28 

11.0 

4.62 

49P 

« 

L 464 

LS64 

S3.  4 

-1.6 

-.07 

4.9 

1.0  1 

36.2 

-6.4 

-.34 

U2 

.51 

49D 

0 

L564 

L5  98 

125.0 

40.0 

1.66 

5.0 

1.04 

55.5 

12.9 

.68 

2.4 

1.00 

491 

0 

LS96 

L6  43 

120.2 

35.2 

1.47 

4.5 

.93 

93.5 

50.9 

2.65 

2.9 

1.22 

491 

0 

L643 

L73  8 

90.5 

5.  5 

.23 

2.5 

.52 

120.0 

77.4 

4.09 

8.2 

3.44 

491 

• 

L72e 

L739 

92.3 

7.3 

.30 

2.7 

.55 

64.5 

22.  0 

1.  16 

2.2 

.91 

491 

0 

L739 

L7  46 

690  2 

-is.  e 

-.66 

15.7 

3.2  4 

so.  a 

8.2 

.44 

6.2 

2.61 

49F 

* 

1746 

GKc  MEAN 

• 85. 0 

KP  CM/SBC 

GBAND  MEAN 

• 42.6 

IP  CM/SEC 

TEST 

DETEFMI NATIONS 

• 4 

SD  MEANS 

* 24.  0 

KP  CM/SEC 

3D  OF  MEANS 

- 18.9 

IP  CM/SEC 

14 

LABS  IN 

GFAND 

MEANS 

AVEFAGE  SDF  - 

4.8 

KP  CM/ SEC 

AVERAGE  SDF  • 

2.4  IP 

CM/SEC 

TOTAL  NUMBER  OF  LABORATORIES  SEFOSTING  * 18 

Data  from  the  following  laboratories  were  omitted 
from  the  grand  means  because  no  viscosity  values 
were  reported:  746.  The  data  from  these  labs 

were  converted  to  the  common  unit,  cm/sec. 


REPORT  NOo  63S 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  JANUARY  I960 

ANALYSIS  149- 1 TABLE  2 

SCFFACE  PICK  STRENGTH,  IGT  - VISCOSITY  VELOCITY  PFODOCT  (VVP)  IN  XILOPOISE  CENTEMETERS/SECOND 
TAPPI  SOGGESTEO  METHODS  TS14  SU-69  AND  T499  30-64 


LAB 

CODE 

F 

MEANS 

E81  B80 

COORDINATES 
MAJOB  MINOB 

AVG 
2.  SDB 

VAB 

PBOPESTY 

TEST  INSTRUMENT CONDITIONS 

LI  90C 

a 

51.  7 

25.5 

-37.0 

5.6 

.66 

49T 

SURFACE 

PICK 

STRENGTH, IGT, 

I PC 

FLUID 

L2  42 

0 

55.6 

20.5 

-36.8 

-.7 

. 88 

490 

SUFFACE 

PICK 

SIRENGTH, IGT, 

IGT 

OIL 

LI  22 

0 

57.3 

27.9 

-31.  0 

4.3 

.21 

49  Q 

SUFFACE 

PICK 

STRENGTH, IGT, 

IGT 

OIL 

LI  49 

a 

68.4 

34.  8 

-18.  0 

3.5 

.79 

49L 

SUFFACE 

PICK 

STRENGTH, IGT, 

FIB 

FLUID 

L746 

* 

69.  2 

50.8 

-8.  0 

15.9 

2.93 

49  F 

SUFFACE 

PICK 

STRENGTH, IGT, 

INK 

L2  07 

0 

7C.0 

36.2 

- 15.  9 

3.7 

1.77 

491 

SURFACE 

PICK 

STRENGTH, IGT, 

FIE 

FIUID 

L280 

0 

7 C.  9 

31.7 

-17.  8 

-.6 

1.98 

490 

SURFACE 

PICK 

STRENGTH, IGT, 

IG1 

OIL 

L564 

0 

83.4 

36.2 

-5.  0 

-4.2 

.76 

49D 

SURFACE 

PICK 

STRENGTH, IGT, 

INI 

L2  43 

0 

8 4.  3 

46.4 

2.  1 

3.2 

1.30 

49  T 

SURFACE 

PICK 

STRENGTH, IGT, 

I PC 

FLUID 

L738 

0 

90.5 

120.0 

49.  7 

59.6 

1.  98 

491 

SURFACE 

PICK 

STRENGTH, IGT, 

PIE 

FIUID 

L739 

a 

92.3 

64.5 

18.8 

13.6 

.73 

491 

SURFACE 

PICK 

STRENGTH, IGT, 

PIH 

FIUID 

L291 

0 

93.3 

46.9 

9.2 

-1.3 

1.23 

491 

3URPACE 

PICK 

STRENGTH, IGT, 

PIE 

FLUID 

L2  77 

0 

107.  6 

44.4 

19.4 

-11.7 

, 86 

491 

SUFFACE 

PICK 

STRENGTH, IGT, 

PIE 

FLUID 

T.l  821 

a 

1 09.  5 

31.  8 

13.6 

-23.  1 

.74 

49Q 

SUFFACE 

PICK 

STRENGTH, IGT, 

IGT 

OIL 

L6  43 

0 

1 2 C.  2 

93.  5 

58.4 

20.7 

1.07 

491 

SUFFACE 

PICK 

STRENGTH. IGT, 

PIH 

FIUID 

L5  9 8 

0 

12S.C 

55.  5 

40.  0 

-12.  S 

1.02 

49W 

SURFACE 

PICK 

SIRENGTH, IGT, 

eii 

L3  88 

* 

137.7 

75.6 

62.  1 

-4.0 

. 56 

490 

SURFACE 

PICK 

STRENGTH, IGT, 

IGT 

OIL 

L4  94 

* 

998.5 

331.  5 

910.  0 

-299.7 

3.66 

49  P 

SURFACE 

FICK 

STRENGTH, IGT, 

IGT 

OIL 

GMEANS : 

35.0 
95*  : 

42.6 

ELLIPSE: 

82.9 

31.7 

1. 00 
1ITH 

GAMMA  • 35  BEGBEE 

c 

53 


KP  CM/SEC 


SURFACE  PICK  STRENGTH,  I GT 


SAMPLE  H81  = 85. 


KP  CM/SEC 


SAMPLE  B80  = 43 


KP  CM/SEC 


O +»Xi#  N0T  IN  GRAND  MEANS 

OO 

CD  ANALYSIS  T 49- 1 

LU 

_J 

Q_ 

21 

_ a: 

CO 

— 

n 

- 

0 

- 

n 

0 

0 

n 

c 

> o ^ 
0 

cP  o 

o 

0 

_ 0 

0 

0 

-l 1 1 1 1 — 

SAMPLE  H81 

1 1 1 1 

O 

co 


o 


o 

C\i 


o 

o 


o 

CO 


o 

CO 


o 

■'3" 


o 

(XI 


0 20  40  60  80  100 

KP  CM/SEC 


120  140  160  180 
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REPORT  N8.  63S 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANAL! IIS  150-1  TAELS  1 
SURFACE  PICS  STRENGTH,  «AS  NUMBER 


JANUARY  1580 


TAPPI  OFFICIAL 

TEST 

METHOD 

T4S9  OS-75, 

SURFACE 

STRENGTH 

OF  PAPER 

( VAX 

PICK  TEST  ) 

SAMPLE 

PRINTING 

SAMPLE 

COATED  OFFSET 

boox 

TEST 

D." 

' 5 

LAB 

HSi 

84  GRAMS 

PER  SQUARE  METER 

BSO 

75  GRAMS 

PER  SQUARE  METER 

CODE 

MEAN 

DEV  N 

'.DEV 

GDR 

3.  SDR 

MEAN 

DEV 

N.  DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LI  05 

10.80 

-,67 

-.70 

.45 

.84 

3.20 

-.29 

-.34 

• 45 

1.08 

50V 

0 

L 105 

U1S 

12.  4 0 

.93 

.57 

.55 

1.03 

9.  80 

1.31 

1.56 

.45 

1.08 

50V 

e 

L 115 

LI  22 

13*  6 0 

2*  13 

2.23 

.55 

1.  03 

10.00 

1.51 

i.eo 

.00 

.00 

50V 

e 

L 122 

LI  58 

llo  20 

-.27 

-.28 

.45 

.84 

9.00 

• 51 

.61 

.00 

.00 

50V 

e 

Lise 

LI  62 

13o  00 

1*53 

1.60 

,00 

.00 

9.00 

• 51 

.01 

,00 

• 00 

50V 

8 

L 162 

H 73A 

10*60 

-*e? 

-.90 

.55 

1.03 

8.  20 

-.29 

-.34 

.45 

1.08 

SOV 

8 

L 173A 

L182W 

1 1*60 

• 13 

• 14 

,S5 

1.03 

8.00 

-.49 

-.58 

.00 

• 00 

50V 

8 

L ie2W 

LI  83 

12o00 

.53 

.56 

.71 

1.33 

8.40 

-.09 

-.11 

.55 

1,32 

50V 

8 

L 183 

LI  95 

11*20 

-.27 

-.26 

.45 

.84 

8.  40 

-.09 

-.11 

.55 

lo  32 

50V 

8 

L 155 

L2I3 

12*20 

.73 

.77 

.45 

.84 

a.  eo 

• 31 

.37 

.45 

1.08 

SOV 

8 

L213 

L22S 

11*40 

-.07 

-.07 

.55 

1.03 

8.00 

-.49 

-.se 

.71 

1.70 

50V 

8 

L225 

L228 

11*20 

-.27 

-.28 

• 64 

1.57 

7.40 

-1.09 

-1.30 

.55 

1.32 

50V 

e 

L228 

L2  30 

1 1*00 

-.47 

-.49 

.71 

1.33 

8.60 

• 11 

. 13 

,55 

1.32 

50V 

8 

L230 

L243 

8,80 

-2*67 

2.78 

.45 

• 84 

7.00 

-1.49 

-1.77 

,00 

.00 

50V 

• 

L 243 

L2  85 

11*40 

-.07 

-.07 

.55 

1.03 

10.80 

2.31 

2.  75 

.45 

lo  08 

SOV 

• 

L285 

L339 

12,40 

.93 

• 57 

.55 

1.  03 

10.00 

1.  51 

1.  80 

.71 

1.70 

50V 

8 

L335 

L3  66 

10,00 

-1.47 

1.53 

.71 

1.  33 

8.60 

*11 

• 13 

.55 

1 o 32 

5 CV 

8 

L366 

1.5  67 

16,00 

4*53 

4.73 

.00 

. 00 

10.00 

1,51 

1.  80 

.00 

o 00 

SOV 

• 

L 567 

L616 

10,80 

-.67 

-.70 

* 4S 

.84 

7.60 

-.89 

- 1.  06 

.55 

1 o 32 

SOV 

8 

L616 

L6  97 

9,20 

-2.27 

2.37 

• 84 

1.57 

8.80 

.31 

.37 

.84 

2.01 

SOV 

« 

L 657 

L7  29 

10*40 

-1.07 

1.  11 

.55 

1.03 

7.60 

-.89 

- 1.  06 

.55 

lo  32 

50V 

e 

L72S 

L7  46 

10*60 

-.87 

-.90 

.55 

1.  03 

7.20 

-1.29 

- 1,53 

.45 

1.08 

50V 

e 

L746 

GR*  MEAN 

- 11*47 

VAX  NUMBER 

GRAND  MEAN 

- 8.49 

VAX  NUMBER 

TEST  DETERMINATIONS 

- 5 

SD  MEANS 

* ,96 

VAX  NUMBER 

SO  SF  MEANS 

• .84 

WAX  NUMBER 

18  LABS  IN 

GRAND 

MEANS 

AVERAGE 

SDR 

- .53 

VAX  NUMBER 

AVERAGE  SDR  • 

.42 

VAX  NUMBER 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING 


32 


Best  values:  H81  11.5  + 1.4  wax  number 
B80  8.5  + 1.3  wax  number 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  243, 

285,  567,  697 
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REPAST  NO.  63S 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  150-1  1AB1E  2 
SURFACE  PICK  E1SENG1B,  NA1  NUMBER 

TAPPI  ePFXCIAl  1BS1  METB0D  T459  0S-7S,  SURFACE  S1RENG1B  0F  PAPER  ( 1AX  PICK  TEST) 


JANUARY  i960 


LAB 

CADE 

F 

MEANS 

B81  B80 

COORDINATES 
MAJOR  MINOR 

AVG 

R.SOR 

VAR 

PROPERTY-—- 

•TEST  INSTRUMENT ---CONDITIONS 

L2  43 

• 

So  SO 

7.00 

-3,  00 

.57 

• ♦2 

50* 

SURFACE 

PICK 

STRENGTH, 

RAX 

(TAPPI 

T459 

0S75) 

L697 

• 

9s  20 

8«  80 

-1*54 

1.69 

1.79 

SO* 

SURFACE 

PICK 

STRENGTH, 

VAI 

( TAPPI 

T459 

0S75  ) 

L3  66 

0 

tOsOO 

8«  60 

•1*05 

1.03 

1.32 

50* 

SURFACE 

PICI 

STBBNGTH, 

RAX 

(IAFPI 

T459 

0S75  ) 

L729 

0 

1 Co  40 

7.60 

-t«  39 

.00 

UlT 

SO* 

SURFACE 

PTCI 

STRENGTH, 

RAX 

(TAPPI 

T459 

0S75) 

L746 

0 

10.60 

7*20 

-1.49 

-.43 

1.05 

50* 

SURFACE 

PICI 

STBBNGTH. 

VAX 

( TAPPI 

T459 

0S75  ) 

LI  73A 

0 

10o60 

8«  20 

-.85 

.33 

1.05 

50* 

SURFACE 

PICI 

STRENGTB, 

RAX 

(TAPPI 

T459 

0S75  ) 

L6  1 6 

0 

10«80 

7.60 

•1,08 

-.20 

1.08 

SO* 

SURFACE 

PICI 

STRENGTH, 

VAX 

( TAPPI 

T459 

0S75  ) 

LI  05 

0 

i Os  80 

8.20 

-.70 

.21 

.96 

50* 

SURFACE 

PICI 

STRENGTH, 

RAX 

(TAPPI 

T459 

0S75  ) 

L230 

0 

lloOO 

a«60 

-.29 

.38 

1.32 

SO* 

SURFACE 

PICI 

STRENGTH, 

RAX 

(TAPPI 

T459 

0S75  ) 

LI  56 

0 

1 1 s 20 

9«  00 

.12 

• 56 

• 42 

50* 

SURFACE 

PICI 

STRENGTH, 

RAX 

( TAPPI 

T459 

0S75  ) 

LI  95 

0 

1 1 s 20 

8«  40 

-.26 

• 10 

1,08 

SO* 

SURFACE 

PICI 

STRENGTB, 

RAX 

(TAPPI 

T4S9 

0S75  ) 

L228 

0 

1 Is  20 

7,40 

-«  90 

-.67 

1,44 

50* 

SURFACE 

PICI 

STBBNGTH, 

RAX 

(TAPPI 

T459 

0S7S  ) 

L26S 

0 

1 1«40 

10s  80 

1.43 

1.82 

1.05 

50* 

SURFACE 

PICI 

STRENGTH, 

RAX 

(TAPPI 

T459 

0S75  ) 

L225 

0 

Its  40 

8,00 

-.36 

-.33 

1.37 

50* 

SURFACE 

PICI 

STRENGTH, 

RAX 

(TAPPI 

T459 

0S75  ) 

Li  82* 

0 

11,60 

8,00 

-•21 

-.46 

.51 

SO* 

SURFACE 

PICI 

STRENGTH, 

RAX 

( TAPPI 

T459 

0S75  ) 

H 83 

0 

12s  00 

8,  40 

.35 

-.41 

1.32 

50* 

SURFACE 

PICI 

STRENGTH, 

RAX 

(TAPPI 

T4S9 

0S75  ) 

L2  13 

0 

12s  20 

8.  80 

.76 

-.23 

.96 

SO* 

SURFACE 

PICI 

STRENGTH, 

RAX 

( TAPPI 

T4S9 

0S75  ) 

Li  15 

0 

12o  40 

9,80 

1,  56 

.41 

1.05 

50* 

SURFACE 

PICI 

STRENGTB, 

RAX 

(TAPPI 

T459 

0S75  ) 

L339 

0 

! 2o  4 0 

10,00 

Is  60 

.56 

1,37 

50* 

SURFACE 

PICS 

STRENGTH, 

RAX 

( TAPPI 

T459 

0S75  ) 

LI  62 

0 

13s  00 

9,  00 

1.50 

-.  59 

• 00 

50* 

SURFACE 

PICI 

STRENGTH, 

RAX 

( TAPPI 

T459 

0S75  ) 

Li  22 

0 

13o60 

10,00 

2.61 

-s  21 

.51 

SO* 

SURFACE 

PICI 

STRENGTB, 

RAX 

( TAPPI 

1459 

0S75  ) 

L567 

* 

16*  OC 

10*00 

4.45 

-1.74 

• 00 

50* 

SURFACE 

PICI 

STRENGTH, 

RAX 

(TAPPI 

T459 

0S75  ) 

GMEANS: 

1 lo  47  8s 49 

95*  ELLIPSE: 

3.29 

1.31 

Is  00 

VITB 

GAMMA  • 39  DEGREES 

56 


WRX  NUMBER 


SURFACE  PICK  STRENGTH,  NRX 

SAMPLE  H81  = 11.5  WAX  NUMBER  SAMPLE  B80  = 8-5 


WAX  NUMBER 


LO 


LD 

O' 


ID 

CD 


O 
* “ 

CD 


LD 
* -■ 
OD 


O + . X . a N0T  rN  GRAND  MEANS 
CD 

CO  ANALYSIS  T50-1 
UJ 

Q_ 


CC 

CD 


O 


CD 


O 


O 

0 


0 


0 


0 


o 

CO 


LD 


LD 


CD 


O 
• ~ 

CD 


LD 

LD 


0 


O 


0 0 


0 0 


0 


0 


0 


O 


SRMPLE  H81 


8.o  sTi  9T0  -9 5 


1 1 ^ 1 1 1 1 1 1 

10.5  11-5  12.5  13.5  14.5 


WRX  NUMBER 


57 


REPORT  NO©  63S  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  JANUARY  I960 

ANALYSIS  191-1  TABLB  1 
CONCOSA  HELIUM  TEST,  NEWTONS!  CHT  ) 

TAPPI  OFFICIAL  TBET  METHOD  T809  OS-71,  FLAT  CRUSE  OF  CORRUGATING  MEDIUM 


SAMPLE 

CORRUGATING 

MEDIUM 

SAMPLE 

CORRUGATING 

MEDIUM 

TEST 

D©  * 1C 

LAB 

213 

125  GRAMS 

FEB  SQUARE  METER 

Z21 

127  GRAMS 

PER  SCUABE  METER 

CODE 

MEAN 

DEV  N 

• DEV 

SDR 

R©  SDR 

MEAN 

DEV  N 

• DEV 

SDR 

R©  SDR 

VAR 

F LAB 

LI  00 

289. 

-13. 

-•  59 

20© 

1©  13 

194. 

1© 

• 09 

11© 

1©01 

9 IN 

0 L ICC 

LI  82 

324© 

21© 

©94 

20© 

1©  12 

205© 

12© 

.77 

10© 

©90 

9 IN 

0 Lie2 

Li  as 

311© 

6© 

• 36 

16© 

• 99 

183© 

-10. 

-.64 

10© 

©93 

91A 

0 L 185 

L2  1 8 

285© 

-17. 

-.76 

10© 

.54 

203© 

10© 

.62 

9. 

o 78 

9 1A 

0 L2ie 

L2  42 

273, 

-29. 

1.27 

26© 

1©  48 

178© 

-IS. 

1,00 

15, 

la  38 

9 1C 

0 L242 

L269 

284, 

-19© 

-»e2 

21© 

l.ie 

191. 

-2© 

-•  12 

IS. 

1©36 

9 IP 

0 L 269 

L280 

352© 

50© 

2©  19 

IS© 

• 85 

216© 

25. 

1©  6 1 

17. 

1.54 

9 IN 

0 L260 

L313 

318© 

16© 

©oe 

19© 

1©  04 

229© 

36, 

2©  32 

5. 

.50 

9 1L 

0 L 3 1 3 

L329 

284, 

-18. 

-.80 

13© 

.76 

183© 

-10. 

-.64 

10. 

©95 

9 IP 

0 L329 

L39A 

281© 

-22© 

-.95 

11© 

.61 

178© 

-IS. 

-.95 

8© 

.75 

9 IF 

0 L 294 

LA  84 

314, 

11© 

• 50 

IS© 

.87 

183© 

-10, 

-.67 

11© 

.98 

9 IN 

0 L 464 

L621 

283© 

-19© 

-•64 

16© 

.88 

169© 

• 

ro 

• 

i 

1.57 

11© 

1,05 

9 IP 

0 1621 

L622 

299© 

-3© 

-.  is 

ie© 

1©  04 

197. 

4, 

• 23 

11© 

©97 

9 IN 

0 L022 

L6  SO 

298© 

-4© 

-©20 

20© 

1©  14 

187© 

-6© 

-.38 

9. 

©83 

9 IN 

0 L650 

1666 

342© 

39. 

1.72 

21© 

1©  20 

193© 

-0. 

-.03 

11© 

1©03 

9 IP 

0 L666 

L7  33 

302© 

0. 

©00 

21© 

1.  IS 

199. 

6, 

.37 

11© 

1.  OS 

9 1 P 

6 L733 

GP0  MEAN 

• 302© 

N(  CMT  > 

GRAND  MEAN 

• 193© 

N<  CMT) 

TEST 

DETERMINATIONS  - 10 

SD  MEANS 

- 23. 

N<  CMT  ) 

SD  OF  MEANS 

• is. 

N(CMT) 

16 

LABS  IN 

GRAND 

MEANS 

AVERAGE 

SDR  • 

18. 

N!  CMT  ) 

AVERAGE 

SDR  - 

11©  N(CMT) 

GR,  MEAN 

• 68,00 

POUNDS 

GRAND  MEAN 

" 43,41 

POUNDS 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  » 16 

Best  values:  Z13  300  + 40  newtons 

Z21  190  + 30  newtons 


REPORT  NO©  63  S 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  T91-1  TABLE  2 
CONCORA  HELIUM  TEST,  NEWTONS!  CRT  ) 

TAPPI  OFFICIAL  TEST  METHOD  TS09  OS-71,  FLAT  CRUSH  OF  CORBCGATING  MEDIUM 


JANUARY  I960 


LAB 

MEANS 

COORDINATES 

AVG 

CODE 

F 

Z 1 3 

Z21 

MAJOR 

MINOR 

R©  SDR 

VAR 

PROPERTY— -TEST  INSTRUMENT- 

— CONDITIONS 

L242 

a 

273, 

17  6. 

-33© 

-0. 

1,43 

91  G 

FLAT 

CRUSH 

STRENGTH, 

CONCORA, 

GAYDON  FLAT 

CRUSH  TESTER 

L394 

a 

28  1, 

178. 

-26. 

-3. 

©68 

91P 

FLAT 

CRUSH 

STRENGTB, 

CONCORA. 

TMI/BINDE 

1 

DAUCH 

L621 

a 

283, 

169. 

-26. 

-12. 

.96 

91P 

FLAT 

CRUSH 

STRENGTB, 

CONCCBA, 

1MI/HINDE 

4 

DAUCH 

L269 

a 

264, 

191. 

-17. 

7. 

1.27 

91  P 

FLAT 

CRUSH 

STRENGTH, 

CONCORA. 

TMI/HINDE 

4 

DAUCH 

L329 

o 

284© 

183© 

-21, 

-0. 

,86 

91  P 

FLAT 

CRUSH 

STRENGTB, 

CONCORA, 

7MI/HINDE 

4 

DAUCB 

L218 

a 

285© 

203© 

•1  1© 

17. 

• 66 

91  A 

FLAT 

CRUSH 

STRENGTB, 

CONCeRA, 

INSTRON 

LI  00 

a 

289. 

194. 

-1  1© 

8© 

1,07 

91  N 

FLAT 

CRUSH 

STRENGTH, 

CONCORA. 

TMI/HINDE 

4 

DAUCH 

L6  50 

0 

2980 

187, 

-7. 

-3. 

.98 

91  N 

FLAT 

CRUSH 

STRENGTH, 

CONCORA. 

TMI/HINDE 

4 

DAUCH 

L622 

a 

299© 

197© 

-1© 

5© 

1©01 

91  N 

FLAT 

CRUSH 

STRENGTH. 

CONCORA, 

TMI/HINDE 

4 

DAUCH 

L7  33 

a 

302, 

199, 

3. 

5© 

1©11 

91  P 

FLAT 

CRUSH 

STRENGTH, 

CONCORA, 

TMI/HINDE 

4 

DAUCH 

LI  85 

a 

3 11© 

183, 

3© 

-13. 

.96 

9 1 A 

FLAT 

CRUSH 

STRENGTH, 

CONCORA, 

INSTRON 

L4  84 

a 

314© 

183, 

5© 

-IS. 

.92 

91  N 

FLAT 

CRUSH 

STRENGTB, 

CONCORA, 

TMI/HINDE 

4 

DAUCH 

L313 

a 

318, 

229. 

20, 

24. 

©77 

91  L 

FLAT 

CRUSB 

STRENGTH, 

CONCORA , 

LIEEFTY 

LI  82 

a 

324© 

205, 

24. 

1 • 

1,01 

9 1 N 

FLAT 

CRUSH 

STRENGTB, 

CONCeRA, 

TMI/HINDE 

4 

DAUCH 

L666 

a 

342, 

192. 

34. 

1.  11 

9 1 P 

FLAT 

CRUSH 

STRENGTH, 

CONCORA, 

TMI/HINDE 

4 

DAUCH 

L2  30 

a 

352. 

218© 

56© 

- i# 

1©  19 

91  N 

FLAT 

CRUSH 

STRENGTH, 

CONCeRA, 

TMI/HINDE 

4 

DAUCH 

GM  BANS  : 

302© 

192© 

UOO 

95* 

ELLIPSE: 

7 1. 

32a 

WITH 

GAMMA  * 27  DEGREES 

58 


POUNDS 


C0NC0RR  C CMT ) 


o 

CD 


LD 

ID 


CD 

ID 


LD. 

•M" 


O. 


LD 

CO 


O 

CD 


ID 

(XI 


SAMPLE  Z 1 3 = 302.  N(CMT) 
SAMPLE  Z I 3 = 68-0  POUNDS 

i i i 


SAMPLE  Z21  = 193.  N(CMT) 

SAMPLE  Z21  = 43.4  POUNDS 


CD 

CD 

CM 


O 
■M-  ■ 
CM 


CD 
CM  H 
CM 


o 

CD 

CM 


CJ 


o 

CO 


o 

CD 


O 
"M"  - 


O 
CM  H 


_ + * X . # NOT  IN  GRAND  MEANS 

CM 

ANALYSIS  T91-1 


CL 

CO 


o 


o 

0 


JIL 


0 


<P 


0 


0 O 


o 


0 


0 


0 


00 


SAMPLE  Z 13 


220  240  260  280  300  320  340  360  380  400 

N(CMT) 


50  55  60  65  ‘ 70 

POUNDS 


75 


80 


85 


59 


REPORT 

NO.  63S 

TAPPI 

COLLABORATIVE  REFERENCE  PROGRAM 

JANUARY 

I960 

ANALYSIS 

T96-1 

TAELE  1 

BING 

CRUSH 

(COMPRESSION 

RESISTANCE  OF 

PAPERBOARD ) 

TAPPI 

OFFICIAL  TEST  METHOD  7818 

OS-76 

SAMPLE 

LINES 

SAMPLE 

42  LE. 

LINER 

TEST 

Do' 

■ 10 

LAB 

E61 

194  GBANS 

1 FEB  SQUARE  METER 

Z20 

200  GRAMS  PER  ! 

SCUAfiE  METER 

CODE 

MEAN 

DEM 

N.DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

Re  SDR 

VAR 

F 

LAB 

LI  00 

327» 

-14, 

-.39 

32. 

1,37 

379. 

19. 

.49 

30. 

1.28 

96N 

0 

L 100 

LI  or 

274. 

-67, 

-1.89 

22. 

.92 

289. 

-71. 

-1.79 

29. 

lo  24 

96F 

0 

L 107 

LI  14 

342. 

1, 

.03 

19. 

• 82 

338. 

-22. 

-.55 

24. 

1.03 

S6F 

c 

L 1 14 

LI  22 

326. 

-16, 

-.45 

14. 

.61 

337. 

-23. 

-.57 

17. 

,72 

96F 

0 

L 1 22 

LI  24 

315. 

-26, 

-.75 

36. 

• 

u» 

u 

306. 

-53. 

-1.35 

32. 

lo  36 

96F 

0 

L 124 

LI  26 

370, 

29, 

,81 

10. 

.43 

386. 

29. 

.73 

19. 

o 8 1 

96P 

o 

L 126 

LI  41 

282, 

-60, 

-1,68 

59. 

2.48 

307. 

-53. 

-1.33 

39. 

ls66 

96F 

e 

L 14  1 

LI  57 

331, 

-10, 

-.28 

24. 

1,0  1 

333. 

-27. 

-.67 

33. 

1.39 

96F 

e 

L 157 

LI  71 

288, 

-53. 

-1.49 

48. 

2.03 

325. 

-34. 

-.86 

31. 

1.30 

96N 

e 

L 171 

LI  82 

383, 

42, 

1.  19 

20. 

.86 

400. 

41. 

1.04 

26. 

Is  1 1 

96N 

e 

L ie2 

LI  91 

286, 

-56. 

-1.57 

59. 

2.49 

295. 

-64. 

-1.63 

65. 

2.74 

96P 

0 

L 191 

L218 

329, 

-13, 

-.  26 

a. 

.32 

307. 

-53. 

•1.33 

19. 

.80 

961 

0 

L 2 1 S 

L2  34 

290, 

-51, 

-1.45 

44. 

use 

323. 

-36, 

-.91 

30. 

lo  26 

96F 

0 

1234 

L2  37 

362, 

20, 

.57 

35, 

1.47 

379. 

20. 

.49 

20. 

o 86 

96F 

0 

L237 

L242 

372, 

30. 

• es 

22. 

.93 

394. 

35. 

.88 

23. 

o9S 

9 6G 

0 

L242 

L2  43 

385, 

43. 

1.22 

21. 

.87 

405. 

46. 

1.  16 

23. 

o 96 

96F 

0 

L 243 

L305 

390, 

48. 

1.26 

26. 

1.  08 

429. 

70. 

1.77 

12. 

.49 

96F 

0 

L 305 

L329 

400, 

59. 

1,66 

20. 

.86 

433. 

73. 

1.86 

25. 

1.04 

96F 

0 

L329 

L3  33 

369, 

27. 

.77 

17. 

.71 

379. 

20. 

• 51 

23. 

o 97 

96F 

e 

L233 

L336 

371, 

29. 

• @2 

ia. 

.75 

378. 

19. 

.47 

21. 

.87 

96F 

e 

L336 

L3  50 

299, 

-42. 

-1.  IS 

51. 

2.  16 

323, 

-36. 

-.92 

21. 

.89 

96P 

0 

L 3 50 

L393 

364, 

23. 

• «4 

13. 

.54 

371. 

11. 

.28 

13. 

o 55 

96P 

0 

L393 

L4  84 

341, 

-0. 

-.01 

14, 

.57 

350. 

-9. 

-.23 

16. 

.67 

96R 

e 

L 4 64 

L5  53 

352, 

11. 

.21 

25. 

1,  08 

361. 

2. 

.04 

21. 

.39 

96F 

e 

LE53 

L562 

313, 

-ae. 

-.80 

17. 

.71 

332. 

-28. 

-.70 

25. 

1.05 

96F 

0 

LS62 

L570 

305, 

-37. 

-1.  03 

16. 

. 6 8 

366. 

6. 

• 16 

16. 

• 68 

96P 

« 

L 570 

L580 

373, 

32, 

.90 

27. 

1.  12 

412. 

52. 

1.33 

14. 

.60 

96P 

0 

LS80 

L6  03 

395, 

54, 

1.51 

20. 

.86 

419. 

59. 

1.50 

18. 

.76 

96P 

e 

L6C3 

L61  0 

382, 

40. 

1.  13 

13, 

• 55 

386. 

27. 

o 67 

22. 

.94 

96  F 

e 

L610 

L617 

356, 

IS. 

.42 

15. 

.63 

346. 

-13. 

-.34 

21. 

o 88 

96P 

e 

L617 

L621 

361, 

19. 

.54 

23. 

.96 

383. 

24. 

• 60 

27. 

lo  12 

96P 

0 

L 6 2 1 

L6  23 

349, 

7. 

.21 

IS. 

,65 

388. 

28. 

.72 

28. 

1.  18 

96P 

e 

L 62  3 

1649 

368, 

26. 

.74 

12. 

.49 

388. 

28. 

.72 

27. 

lo  12 

96P 

e 

L649 

L650 

339, 

-2. 

-.07 

14. 

, 58 

380. 

21. 

.53 

14. 

o 59 

96N 

e 

L 650 

L663 

304, 

-38. 

•1.06 

13. 

.57 

307, 

-52. 

-1.32 

14. 

o 58 

96P 

e 

L663 

L6  76 

346, 

4. 

. 12 

13. 

.55 

379. 

20. 

• SO 

16. 

o 66 

96P 

e 

L676 

L6  86 

345, 

4, 

• 11 

22. 

.92 

336, 

-23. 

-.58 

25. 

1.06 

96  P 

e 

L6ee 

L7  03 

29  lo 

-51. 

-1.43 

15. 

.65 

306. 

-53. 

-1.35 

15. 

o 63 

96J 

e 

L703 

GRo  KEAN 

* 341, 

NEWTONS 

GRAND  MEAN 

• 359. 

NEWTONS 

TEST  DETERMINATIONS 

* 10 

SD  MEANS 

• 36, 

NEWTONS 

SD  OF  MEANS 

* 40. 

NEWTONS 

38  LABS  IN 

GRAND 

MEANS 

AVERAGE  SOS  * 

24. 

NEWTONS 

AVERAGE  SDR 

• 24. 

NEWTONS 

GR0  MEAN 

• 76,75 

POUNDS 

GRAND  MEAN 

* 30.30 

POUNDS 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  • 38 


Best  values: 


E61 

Z20 


340  + 50  newtons 

360  + 60  newtons 


SO 


REPORT  NO,  63S 


JANUARY  1 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  I96>1  1AE1E  2 

BING  CRUSH  (COMPRESSION  RESISTANCE  OF  PAPESBOA1D) 
TAPPX  OFFICIAL  TEST  METHOD  1813  OS-70 


LAB  MEANS  COORDINATES  AVG 


CODE 

F 

E61 

Z20 

MAJOR 

MINOR 

R,  SDR 

VAR 

PROPERTY- 

--TEST  INSTRUMENT-— CONDITIONS 

LI  07 

0 

274, 

289, 

-97, 

3. 

1.08 

96  P 

RING 

CRUSH, 

TM 1/HINDE 

A 

DACCA 

L l 4 1 

0 

2S2« 

307, 

-79. 

10, 

2,07 

96P 

RING 

CRUSH, 

TMI/BINDE 

A 

DAUCB 

LI  9 1 

o 

286. 

295, 

-85, 

-1, 

2,61 

96P 

RING 

CRUSB, 

TM1/BXNDE 

A 

DAUCB 

LI  71 

0 

288, 

32  5, 

-61, 

17. 

1.67 

96N 

BING 

CRUSH, 

TMI/BINDE 

A 

DAUCB 

1-2  34 

a 

290, 

323, 

-6  1 , 

IS. 

1.57 

96P 

RING 

CRUSB, 

TMI/BINDE 

A 

DAUCB 

L703 

a 

29  1, 

306, 

-74, 

3, 

.64 

96  J 

RING 

CRUSB, 

INSTH0N 

L3S0 

a 

299, 

323, 

-55, 

7. 

1,52 

96P 

RING 

CRUSB, 

TMI/BINDE 

A 

DACCB 

L663 

o 

304, 

307, 

-64, 

-6. 

.57 

96P 

RING 

CRUSB, 

TM 1/HINDE 

A 

DAUCB 

L570 

• 

305, 

366, 

-20, 

32. 

,68 

96P 

RING 

CRUSH, 

TMI/BINDE 

A 

DAUCB 

L562 

0 

313, 

332, 

-39, 

3, 

.88 

96P 

RING 

CRUSH, 

TM 1/HINDE 

A 

DACCB 

LI  24 

a 

315, 

306, 

-se. 

-16, 

1.44 

96  P 

RING 

CRUSB, 

TMI/BINDE 

A 

DAUCB 

LI  22 

0 

326, 

337, 

-27. 

-3. 

,66 

96  P 

RING 

CRUSH, 

TMI/BINDE 

A 

DAUCB 

LI  00 

a 

327, 

379, 

5, 

23. 

1.32 

96N 

RING 

CRUSH, 

TMI/BINDE 

A 

DAUCB 

L21  8 

a 

329, 

307, 

-48, 

-25, 

.56 

961 

BING 

CRUSH, 

INSTB0N 

LI  57 

a 

331, 

333, 

-27, 

-10, 

1,20 

96  P 

RING 

CRUSH, 

TM I/HINDE 

A 

DACCB 

L6  5 0 

a 

339, 

380, 

14, 

16, 

.59 

96  N 

BING 

CRUSH, 

TMI/BINDE 

A 

DACCB 

L4  84 

a 

34  1, 

350, 

-7, 

-6. 

• 62 

96R 

RING 

CRUSH, 

REGMED 

LI  14 

a 

342, 

338, 

-16. 

-IS. 

,93 

96  P 

RING 

CRUSH, 

TMI/BINDE 

A 

DACCB 

L6  86 

a 

345, 

336, 

-15, 

-ie. 

.99 

96  P 

RING 

CRUSH, 

TMI/BINDE 

A 

DACCB 

L6  76 

a 

346, 

379, 

17, 

10. 

.61 

96? 

RING 

CRUSH, 

TMI/BINDE 

A 

DACCB 

L623 

a 

349, 

388, 

26, 

13, 

.91 

96P 

RING 

CRUSB, 

TMI/BINDE 

A 

DACCB 

L553 

a 

252, 

36  1, 

5, 

-7. 

• 98 

96P 

RING 

CRUSH, 

TMI/BINDE 

A 

DACCB 

L6  17 

a 

356, 

346, 

-0, 

-20. 

.75 

96P 

RING 

CRUSH, 

TMI/BINDE 

A 

DACCB 

L6  21 

a 

361, 

383, 

31, 

2, 

1.04 

96P 

RING 

CRUSB, 

TMI/BINDE 

A 

DACCH 

L2  37 

a 

362, 

379, 

2e. 

-2. 

1.  16 

96P 

RING 

CRUSH, 

TMI/BINDE 

A 

DACCB 

L393 

a 

364, 

371, 

23, 

-10. 

,54 

96  P 

RING 

CRUSH, 

TMI/BINDE 

A 

DACCB 

L6  49 

a 

3680 

38e, 

39, 

-1. 

.81 

96P 

BING 

CRUSH, 

TMI/BINDE 

A 

DAUCB 

L333 

a 

369, 

379, 

33. 

-7. 

,84 

96  P 

BING 

CRUSH, 

TMI/BINDE 

A 

DAUCB 

LI  26 

a 

37  0, 

38e, 
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